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A WARNING

To prevent death or serious injury:
e Avoid unsafe operation and maintenance.

Crane and attachments must be operated and maintained by trained
and experienced personnel. Manitowoc is not responsible for qualifying
these personnel.

» Do not operate or work on crane or attachments without first reading
and understanding instructions contained in Operator Information
Manual and Service Manual supplied with crane and applicable
attachments.

e Store Operator Information Manual and Service Manual in operator’s
cab.

If Operator Information Manual or Service Manual is missing from cab,
contact your Manitowoc distributor for a new one.
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SAFETY

SAFETY INFORMATION

Most accidents, which occur during operation, are due to neglect of precautionary measures and safety rules. Suf-
ficient care should be taken to avoid these accidents.

Erroneous operation, lubrication or maintenance services are very dangerous and may cause injury or death of per-
sonnel.

Thus, precautionary measures, or notes, written in this manual should be read and understood by personnel before
starting each task.

Operation, inspection, and maintenance should be carefully carried out, and safety must be given the first priority.
Messages of safety are indicated with caution marks. The safety information contained in this manual is intended
only general safety information.

Messages of safety appear in this manual and on the machine. All messages of safety are identified by the words
"DANGER", "WARNING" and "CAUTION". These words mean the following:

Indicates an imminently hazardous situation which, if not avoided, will result in loss of life or se-
A\ DANGER [N
rious injuries.

Indicates a potentially hazardous situation which, if not avoided, could result in loss of life or se-
rious injuries.

AAWARNING

Indicates a potentially hazardous situation which, if not avoided, may result in minor or moderate
ACAUTION injuries. It may also be used to alert against possible damage to the machine and its compo-
nents.

Supplementary explanation.

It is very difficult for us to forecast every danger that may occur during operation. However, safety can be ensured
by operating this machine according to methods recommended by Manitowoc. While operating machine, be sure to
perform work with great care, so as to not damage the machine, or let accidents occur.

Please continue studying this manual until proper operation is completely understood.

Published 10-09-13, Control # 215-03 0-3 10000B-1
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EXPLANATION OF WARNING LABELS IN THE MACHINE

Since the warning labels are installed in the machine and indicated with the three stages in the same way as the
warning description, confirm the positions and contents of all warning labels first.
Put them to the practical use to secure safety when operating, checking and performing maintenance.

HANDLING OF WARNING LABELS IN THE MACHINE

1. When the warning label is damaged or stained, order it to the designated service shop.
2. Do not remove the warning labels.

3. When the surface of the warning label is soiled and difficult to be seen, wipe it cleanly.

10000B-1 0-4 Published 10-09-13, Control # 215-03
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LABEL LAYOUT

* Numbers in the drawings correspond with those in the label explanation detail after P.0-15.

1

A WARNING

To prevent death or serious injury.

A CAUTION

Avoid unsafe operation or maintenance
SET FREE FALL INCREASED SELECTOR
SWITCH TO "LOCK" POSITION WHEN Do not operate or work on this crane
REEVING WIRE ROPE without first readine and understanding
' oserator's manual and capacity charts

DRUM AUTOMATICALLY ROTATES Keep manual in operator's cab
gg’éﬁ%&&%’gﬁﬁ%@é%ﬁf 15 Attach Capacity charts to chain and
INCREASED SELECTOR SWITCH SET st:re on hook provided in operator’s
TO "RELEASE™ POSITION. cab-

If operator's manual or capacity charts
are lost.contact your nearest dealer for
new ones.

A DANGER

TIPPING HAZARD!
when Operating with Retracted
Crawlers
-DURING SETUP - do not swing over
retracted crawlers with boom
removed (or just boom butt
installed) and counterweights
installeq.

*DURING OPERATION - comply with
swing limtations given in Capacity
chart.

A CAUTION

WHEN LOCKING THE BRAKE PEDAL.
STEP ON THE PEDAL FULLY TO LOCK
THE PAWL AT THE BOTTOM NOTCH.

INSIDE VIEW (L/H)

A\ CAUTION 8| A CAUTION

11

LIMIT FOR
D0 NOT LIFT PEOPLE WITH THIS CRANE. BOOM CONNECTING LENGTH 9
FATLURE TO DO SO MAY CAUSE WHEN BOOM 1S SUPPORTED IN CANTILEVER STYLE
SERITOUS INJURY.

AND ATTEMPTING TO INCREASE BOOM LENGTH,
GANTRY MUST BE KEPT IN HIGH GANTRY.

MUST FOLLOW RESTRICTED LENGTH OR SHORTER & N@IIEL_?&
SHOWN FALLING LOAD HAZARD'!
OPERATING CRANE IN TFREE FALL

) MODE s MAY CAUSE LOAD TO FALL
3 6. 6m (120ft) DUE TO OPERATIONAL ERROR.

OPERATE CRANE IN TNEUTRAL BRAKE
41. 1m 36ft

THIS MACHINE CONTAINS ALLOY AND
HEAT TREATED STEELS. DO NOT WELD
OR APPLY HEAT WITHOUT CHECKING

WITH YOUR AUTHORIZED DEALER
UNAUTHORIZED MODIFICATIONS

MAY WEAKEN THE MACHINE

o

10

3
A DANGER

TIPPING HAZARD !
NOT LIFT WITH CRAWLERS RETRACT]

EXTEND CRAWLERS TO PROPER POSITION

BEFORE LIFTING.
COMPLY WITH LIMITATIONS GIVEN IN
CAPACITY CHARTS, \

[ INSIDE VIEW (R/H)

Published 10-09-13, Control # 215-03 0-5 10000B-1
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32 (12000E-1)
A\ GAUTION

Not allowed to use
main and aux. drums
at the same time.

e INSITDE VIEW
i (FRONT)

-

A DANGER

ELECTROCUTION HAZARD
THIS CRANE IS NOT INSULATED

ous iniury, keeo all sarts of this

CAB INSIDE VIEW
(REAR)

e

31

DANGER

Stay clear of
this area

Place boom, block,
on ground

FALLING bef £ .
LOAD erore perrorming

HAZARDY | maintenance

10000B-1 0-6 Published 10-09-13, Control # 215-03
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24

DANGER

A

FALLING
LOAD
HAZARD?

Engage gantry pins
when gantry is in
high position

Connect backhitch
"tension barsy

to rotating bed or
counterweight

when gantry is in low
position

23

A WARNING

engine

BURN AND
CUTTING HAZARD!

Open only when

is stopped.

21

17

A DANGER

When

do not stand under gantry

26

lock pin is not installed

CAUTION

parts.

Moving

] 2

A

A WARNING

bt

Do not touch.

BURN HAZARD!

Allow to cool before

20

/NDANGER

IKEEP CLEAR OF
SWING AREA

touching

Published 10-09-13, Control # 215-03
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A DANGER

ELECTROCUTION HAZARD

0 To avoid death or serious injury. keeo all varts of this
crane rigging and materials beins lifted at least
201 (6n) away from all electrical power lines and
eauioment.

0 Kees away from this crane if it is beins overated near
electrical power lines or eauipment

0 Before overating this crane i
eayioment, notify oower utility comeany. Have sower
turned off

0 Follow instructions in Oserator’ s Manual

THIS CRANE 1S NOT INSULATED

n vicinity of sower lines or

0-7
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24

A DANGER

Engase gantry pins
when gantry is in
high position
Connect backhitch
"tension barsu

to rotating bed or
FALLING counterweioht
LOAD when gantry is in low

17 HAZARDY | position

A DANGER

26

When lock pin is not installed

A GAUTION G0 not stand under santry. _ 7T

Moving parts.

=l
LI | I T T
B O w5 _©L 17

wg =

N _— —
\Eé@ 77:);”

A DANGER

ELECTROCUTION HAZARD
THIS CRANE IS NOT INSULATED

0 To avoid death or serious iniury keep all parts of this
crane rioeine and materials beino lifted at least
201t (6n) away from all electrical power lines and
eauipment

IKEEP CLEAR OF
SWING AREA

0 Keep away from this crane if it is being operated near
electrical power lines or eauipment.

0 Before operating this crane in vicinity of power lines or
eauioment, notify sower utility comeany. Have power
turned off.

0 Follow instructions in Operator’s Manual.
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23 26 23

A WARNING A CGAUTION A WARNING
PINCH HAZARD! PINCH HAZARD!

Open only when Moving parts.
engine is stopped.

Open only when
engine is stoepped.

GAUTION

Critical part
inside.
Do not crush.

22

COOLANT ng WNHN@

FILL |[Burn Hazard!

Do not remave coolant fill car while coolant is
hot. After coolant cools
1.Place a heavy cloth or other srotective

» covering over fill cap.
2.00 NOT DEPRESS fill cap.
M 3.Turn cap counterclockwise unti
ait for (i

0

21
WARNING

vt

BURN HAZARD'!

Do not touch.
Allow to cool before touching

7

Tieoff for fall

arrest harness -
A|,’ \ ‘n‘

IR

T

8 ﬂ/fA
¥ 5o SET

o

SECTION B-B SECTION C-C
(L/H) (R/H)

SECTION M—-M
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DETAIL H
(BATTERY)

o OO
H%@%@%&%&%I
%%%%%%%%%

12

AWARNING;

PREVENT BATTERY EXPLOSION
‘Batteries gives off hydroge

2 away from batteries.

batteries,
‘Keeo all ventilation caps ti

articles across battery t
-Leave battery box open to i
ventilation when charging,

can explode and cause personal injury.
‘Keen sparks, oven flames and cigarettes

Keeo metallic articles away from

‘Never check charge by placing meta

n gases that

ghtly securedo

erminals,
mprove

AWARNING

BURN HAZARD!

-Electrolyte can cause injury
or blindness if it contacts
skin or eyes.

-Wear eve protection and
protective clothing when
handling or servicing batteries.

-If electrolyte contacts skin
or eyes, flush affected areas
immediately with clean water
and seek medical attention
immediately.

A WARNING
. FALL HAZARD !

Surface may be slippery.
Wear work positioning

harness and tieoff when
performing maintenance.

25

16 (10000B-1 W/
(J08-VM) AVEENING
K

¥ | L
FUEL TANK DIESEL . D | (O
EB ’[\:o: v

A CAUTION FUEL ath

ULTRA LQW ‘
SULFUR FUEL {f
ONLY
21

(H Hg=| %i SRS |4 WARNING

N W [EE

v

DETAIL R
(FUEL TANK)

15 (10000B-1 W/
J08-UV)

Rotating parts can cause
-- - personal iniurye
2
0] Keep away from fan and belt
|

‘\‘ i ' when engine is running
I

Ston engine before servicing.

DETAIL E BURN HAZARD!
(RAD ‘ ATOR) 2\0\2:tt20222.\ before touchine.
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SAFETY

AWARNING;

! #8 | COMPRESSED NITROGEN

DO NOT WELD. FLAMECUT
DISPOSE IN FIRE OR DISASSEMBLE.

14

ACCUMULATOR
CHARGING GAS PRESSURE

3.4 to 3. 7MPa
(493 to 537psi)

18

A DANGER

Do not stand on or under the
counterweight during counterweight
is moved by installing or removing
Failure to observe this precaution
may result in serious injury or

the loss of Ilife

oo [oF

)

SWING

,@ APANGER D”
[ NS|[KeeP cLEAR oF|~7

AREA

Published 10-09-13, Control # 215-03
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/NDANGIER

KEEP CLEAR OF
SWING AREA
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SAFETY

29

GAUTION

STORING PO

MOV ING PARTS CAN CUT AND CRUSH

STRUCTURAL DAMAGE
Place guides in storing position after connecting
spreader to boom.
At first the ouides should be held by hands and
pins disengaged, and then should be placed in
storing position

CLEARANCE

WORK NG POSITION
(BOOM DISASSEMBLING DISASSEMBL ING
/ASSEMBL I NG)

SITION

[e]
4
Z. ©
oﬂ
= =
O o.. o
9%
o B
©
DANGER /A GAUTION
DO NOT ENTER
UNDER BOOM
TO AVOID SERIOUS INJURY
CAUSED BY FALLING OF BOOM
DO NOT ENTER UNDER BOOM
WHILE DISASSEMBLING/
ASSEMBLING OF BOOM. Boom foot Boom foot
CORRECT WRONG
g Install the rope socket in the correct direction.
Otherwise, the rope socket or the wire rose
may interfere with the boom causing
damage to the boom or cut of the wire rose
DANGER
DO NOT ENTER
UNDER BOOM
TO AVOID SERIOUS INJURY
CAUSED BY FALLING OF BOOM,
DO NOT ENTER UNDER BOOM
WHILE DISASSEMBLING/
ASSEMBLING OF BOOM.
L4
izl !
i 19
/1 7
i
© [ \ [
I /1
I 0
@ 3 @ﬂ¥ /[ ©
11 1!
BOOM [INSERT BOOM INSERT

10000B-1
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SAFETY

NI\ (B

28
DANGER

DO NOT ENTER
UNDER BOOM

TO AVOID SERIQUS INJURY
CAUSED BY FALLING OF BOOM,
DO NDT ENTER UNDER BOOM
WHILE DISASSEMBLING/
ASSEMBLING OF BOOM.

39 38

GAUTION

The bushing in the pin hole to install

iib base is coated with plastic material
Insert a pin after the pin hole is aliened
completely, and do not hit the pin hard.
Failure to observe this caution may lead

GAUTION

The bushing in the pin hole to install
front strut is coated with plastic material,
Insert a pin after the oin hole is aligned
completely, and do not hit the »in hard.
Failure to observe this caution may lead

to damage of the coating of the bushing

BOOM TIP  ReMOovE THE PAINT  BOOM TIP
OR DUST COMPLETELY

to damage of the coating of the bushine.

BOOM TIP  REMOVE THE PAINT  BOOM TIP
OR DUST COMPLETELY

N\

D
7
il
y
i
I\
7)
/

S ° O
VIEW FROM INNER OF FR. STRUT O“\G
VIEW FROM INNER OF LOW JIB

41 A

A WARNING

Insert the connection »in of eur cable
and link from inside to outside. A
Failure to observe this warnine may

D\

result in serious injury or loss of life

Oy

A GAUTION

AN Be sure to place three(3) wooden blocks
under the assembly. when transeortino

~N and layine on the sround,

Failure to observe this caution may lead

to damace of the boom tip assenbly

29

A\ GAUTION

MOV ING PARTS CAN CUT AND CRUSH
STRUCTURAL DAMAGE

Place suides in storino sosition after connectinsg
spreader to boom. 3
At first the cuides should be held by hands and
pins disencaved. and then should be placed in

storine position.
Guioe CLEARANCE
{) o) pint A | Yo
<

on
STORING POSITION (800N DI SASSEMBLING.
/ASSEMBLING)

WODDEN BLOCK

DISASSENBLING
OF PIN “A"

Published 10-09-13, Control # 215-03 0-13 10000B-1



SAFETY

Q WNHN@ STRUT BACKSTOP PIN SETTING POSITION
[FOR TRANSPDRTAT\ON] PIN SETTING POSITION

SET THE STRUT

BACKSTOP PIN IN THE @]l [D{[{H] o d o

CORRECT POSITION

AS INDICATED

FAILURE TO DO SO [FoR LIFTIRGl HYDRAULIC CYLINDER
[FOR LIFTING]

WILL RESULT IN FOR LIFTING

DAMAGE TO THE STRUT d[

AND/OR THE STRUTS. PIN SETTING POSITION FOR TRANSPORTATION

6OFT~150FT/18. 2m~45. 6m

40

WARNING

‘Open the Cock on the hydraulic tank to make allow the strut
backstop cylinders to freely extend or retract when installing
the cylinders to the taper boom or dismantling the cylinders
from the taper boom

-Securely Close the Cock on the hydraulic tank after installing
the strut backstop cylinders to the taper boom and keep the cock
closed during crane operation, otherwise the Jib may pulled over
Failure to observe this warning may result in serious injury or
loss of life

35

AGAUTION

CONFIRM TO JOIN
COUPLER SURELY

34 DETAIL A

DANGER

33
CLOSE THE COCK ABOVE
TANK SURELY. |F THE A\ GAUTION

COCK 1S OPEN, I'T IS 1. CHECK THE O1L FOR PROPER LEVEL
IN DANGER OF JIB DVER FLON NG AND/OR MALFUNCTION
OVERHOISTING BECAUSE 2. PROPER OIL LEVEL IS CENTER OF GAUGE

AFTER THE CYLINDER FULLY RETRACTED

OF CYLINDER SHRINKING

10000B-1 0-14 Published 10-09-13, Control # 215-03



SAFETY

1. Ensure to read the operators manual before opera-
tion / handling, assembly, / disassembly, transpor-
tation, inspection / maintenance of the machine.

A WARNING

To prevent death or serious injury.
Avoid unsafe operation or maintenance.

Do not operate or work on this crane
without first reading and understandine
operator’s manual and capacity charts.
Keep manual in operator’s cab.
Attach Capacity charts to chain and
store on hook provided in operator’s
cab.

If overator’s manual or capacity charts
are lost, contact your nearest dealer for
new ones.

°

°

2. If the free fall speed select switch is in speed in-
crease side and the brake is released and the drum
may rotate automatically to lowering side even with-

A CGAUTION

SET FREE FALL INCREASED SELECTOR

out lifting load and wire rope may be paid out to low-
er the hook and rough spooling may be caused.
When paying out the wire rope from the drum, en-
sure to set the free fall select switch to normal side.

3. The crane may turn over during work based on ma-

chine condition.

Install the proper amount of the counterweight and
secure them to make proper machine configura-
tion.

SWITCH TO "LOCK™ POSITION WHEN
REEVING WIRE ROPE.

DRUM AUTOMATICALLY ROTATES
WITHOUT LOAD WHEN BRAKE IS
RELEASED WITH FREE FALL
INCREASED SELECTOR SWITCH SET
TO "RELEASE" POSITION.

A DANGER

TIPPING HAZARD !
DO NOT LIFT WITH CRAWLERS RETRACTED

EXTEND CRAWLERS TO PROPER POSITION
BEFORE LIFTING.

COMPLY WITH LIMITATIONS GIVEN IN
CAPACITY CHARTS. \

,

-

I~

4. If machine swings or is assembled / disassembled
with crawler retracted, main machinery may turn N@IER
over to rear side. Z%PP[NG A7ARD]
Read the operator’'s manual carefully and set the Whenl Operating With Retracted
1 I Crawlers
crane to the proper configuration. DORNG SETUP — do not swing over
retracted crawlers with boom
removed (or Just boom butt
installed) and counterweignts
installed.
-DURING OPERATION - comply with
swing limitations given in Capacity
chart.
Published 10-09-13, Control # 215-03 0-15 10000B-1



SAFETY

5. If the brake pedal lock is not completely engaged,
liting load or hook may be lowered unexpectedly
and is very dangerous.

When locking the brake pedal, press the brake ped-
al fully and confirm that the pedal is locked com-
pletely.

6. During crane work if the boom comes too close to
the tower or power lines, electric shock may hit the
crane.

Keep the boom away from the tower or power lines
for safety.

7. When work is done on the upper surface of the
guard or counterweight, person may fall off by mis-
take.

Ensure to engage the safety hook on the specified
place.

10000B-1 0-16

A\ GAUTION

WHEN LOCKING THE BRAKE PEDAL,
STEP ON THE PEDAL FULLY TO LOCK
THE PAWL AT THE BOTTOM NOTCH.

A DANGER

ELECTROCUTION HAZARD

THIS CRANE 1S NOT INSULATED

0 To avoid death or serious iniury. keep all parts of this
crane, rigeing and materials beino lifted at least
20ft (6m) away from all electrical power lines and
eauioment.

0 Keep away from this crane if it is beino overated near
electrical power lines or eauipment.

0 Before overating this crane in vicinity of sower lines or
eauiement, notify power utility company. Have power
turned off.

0 Follow instructions in Operator’s Manual.

Tieoff for fall
arrest harness.

Published 10-09-13, Control # 215-03



SAFETY

8. When the boom is assembled, disassembled, boom
self erection / self lowering or crane work with the

low gantry, the gantry or boom may be damaged @AUTH@N

aise the gantry to the proper position for work. BOOM CONNECTING LENGTH

WHEN BOOM 1S SUPPORTED IN CANTILEVER STYLE,
AND ATTEMPTING TD INCREASE BOOM LENGTH,
GANTRY MUST BE KEPT IN HIGH GANTRY.

MUST FOLLOW RESTRICTED LENGTH OR SHORTER

SHOWN.
| |
77 1136. 6m (120ft)]
] {f
77 [41. 1m (135ft)]

9. Free fall work of load may cause dropping the load
by mishandling.

Use power lowering of load in the crane work. @AN@ ,‘9&

(Even on neutral free side, power lowering is possi-

ble by turning the lever to lowering side.) FALLING LOAD HAZARD'!

OPERATING CRANE IN TFREE FALL
MODE ; MAY CAUSE LOAD TO FALL
DUE TO OPERATIONAL ERROR.
M%%EERATE CRANE IN TNEUTRAL BRAKE

I

10. This machine contains alloy and heat treated

steels. ZQ& @A@TH@N

Do not weld or apply heat without checking with THIS MACHINE CONTAINS ALLOY AND

your authorized dealer. HEAT TREATED STEELS. DO NOT WELD
: PP OR APPLY HEAT WITHOUT CHECKING

Ur?authorlzed modifications may weaken the ma- WITH YOUR AUTHORIZED DEALER.

chine. UNAUTHORIZED MODIFICATIONS

MAY WEAKEN THE MACHINE.

11. Do not lift people with this crane.
Failure to do so may cause serious injury.

GAUTION

DO NOT LIFT PEOPLE WITH THIS CRANE.
FAILURE TO DO SO MAY CAUSE
SERIOUS [INJURY.

243274668
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SAFETY

12. Wrong handling of battery may cause burns, blind-
ness or explosion by inflammation.

13. If accumulator is handled in wrong way, burns, loss
of eyesight, explosion may be caused.
Take extra care in handling accumulator.
(Do not weld, flame cut, dispose or disassemble.)

14. The accumulator is charged with high pressure ni-
trogen gas.
Charge the nitrogen gas within the specified pres-
sure.

10000B-1

0-18

AWARNING;

BURN HAZARD !

-Electrolyte can cause injury
or blindness if it contacts
skin or eves.

-Wear eye protection and
protective clothing when
handling or servicing batteries.

-If electrolyte contacts skin
or eyes, flush affected areas
immediately with clean water
and seek medical attention
immediately.

AMARNING

PREVENT BATTERY EXPLOSION

‘Batteries gives off hydrosen sases that
can explode and cause personal injury,
Keen sparks, onen flames and cigarettes
away from batteries.

‘Keen metallic articles away from
batteries,

‘Keeo all ventilation caps tightly secureds
‘Never check charge by placing metal
articles across battery terminals,
“Leave battery box open to improve
ventilation when charging,

AWARNING;

COMPRESSED NITROGEN

DO NOT WELD. FLAMECUT
DISPOSE IN FIRE, OR DISASSEMBLE.

ACCUMULATOR

CHARGING GAS PRESSURE.

3.4 to 3. /MPa
(493 to H537psi)

Published 10-09-13, Control # 215-03



SAFETY

15. Using the engine fuel other than the specified diesel
fuel may cause engine failure, fire or explosion.
Ensure to use the diesel fuel in the fuel tank.

Use ultra low sulfur diesel fuel only.
(S50 : sulfur content lower than 50 ppm)

16. Using the engine fuel other than the specified diesel
fuel may cause engine failure, fire or explosion.
Ensure to use the diesel fuel in the fuel tank.

Use diesel fuel only.

17. During raising the gantry, ensure to insert the gantry
fixing pin.
Otherwise the gantry may come off and the boom
may drop off.

18. Handling the counterweight in wrong way is very
dangerous.
Never allow any person to enter under the lifting
counterweight.

Published 10-09-13, Control # 215-03 0-19

FUEL TANK
CAUTION

ULTRA LOW
SULFUR FUEL
ONLY

EB ULTRA LOW
SULFUR FUEL

EB DIESEL
FUEL

A\ DANGER

When lock pin is not installed,
do not stand under gantry.

A DANGER

Do not stand on or under the
counterweight during counterweight
is moved by installing or removing.
Failure to observe this precaution
may result in serious injury or
the loss of life.

10000B-1



SAFETY

19. When working on the upper surface of the guard,

person may fall off the upper surface of the guard. & WNHN@

During high place work on the upper surface of the

guard, do not come close to the guard side face to ® FALL HAZARD!
prevent falling off. Surface may be slippery.

; _ Wear work positioning
During work on the upper surface of the guard, en hatness and tleoff when
sure to wear safety belt and hook the safety belt on performing maintenance.
the upper machinery and firmly stand on the guard.

20. While the upper machinery is swinging, person may
be crushed with the upper machinery.

Never allow anybody to enter the swing range. ADANGER

E@K@F%

SWING AREA

t[ A\DANCER jy
[ INS||keep oLEAR oF|[ 7L

SWING AREA

21. During engine running or straight after the engine is
stopped, hydraulic oil tank, engine and muffler are
WARNING
Touching them may cause burns.
Do not touch the hot area.

b,
]

BURN HAZARD'!

Do not touch.
Allow to cool before touching.

10000B-1 0-20 Published 10-09-13, Control # 215-03



SAFETY

22. During engine running or straight after the engine is

stopped, inside of the radiator becomes high pres- & WNHN@

sure and hot. COOLANT
Person may get burns by hot water blow out when FILL |Burn Hazard!

i i Do not remove coolant fill cap while coolant is
taklng off the radiator Cap ) ) hot. After coolant cools: '
Take extra care of opening or closing of the radiator I-Place a heavy cloth or other protective

covering over fill cap.
2.D0 NOT DEPRESS fill cap.
cap. M 3. Turn cap counterclockwise until it stops.

4.Wait for pressure(indicated by hissing
sound) to escape comeletely.

5. When hissine stops, depress cap, turn
counterclockwise, and remove.

23. When inspection or work is done by removing the

drum flange cover, serious injuries may be caused Zgl WNHN@

if the drum rotates unexpectedly.

Stop the crane and then remove the drum cover. P ' Nc" HAZARD !

Open only when
engine is stopped.

A WARNING

BURN AND
CUTTING HAZARD!

Open only when
engine is stopped.

24. When the machine is transported with the low gan-

try, connect the tension bar to the revolving frame : @AN@ E ’9&
or counterweight.

Engage gantry pins
when gantry is in
high position
Connect backhitch
"tension barsy

to rotating bed or
FALLING counterweight

LOAD when gantry is in low

HAZARD! position

Published 10-09-13, Control # 215-03 0-21 10000B-1



SAFETY

25. When working on the engine area for inspection
and maintenance, person may be entangled with . @
the fan belt and may get injured if the engine is run- WRNHN
ning.

: ¥/ I

Stop the engine when inspection or maintenance

work is done, §§ g

Rotating parts can cause
personal injurys

Keep away from fan and belt
when engine IS running.
Stop engine before servicing,

26. There are some moving parts near.

A GAUTION

Moving parts.

27. This is a connector cover of electrical wiring of safe-
ty device.

Do not step on and crush. @A@TH@N

Critical part
inside.
Do not crush.

28. Taking wrong procedure in boom assembly or dis-

assembly may cause boom falling off and person & D A N G E R
may get injured.
. DO NOT ENTER
Do not allow any person to enter the inside or under UNDER BOOM
the boom during assembly or disassembly. TO AVOID SERIOUS INJURY

CAUSED BY FALLING OF BOOM.
DO NOT ENTER UNDER BOOM
WHILE DISASSEMBLING/
ASSEMBLING OF BOOM.
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SAFETY

29. Taking wrong method in using the spreader guide

installed on the boom base may damage the @:

spreader guide. & MTH@N

Set the spreader guide to the stowing position ex- MOV ING PARTS CAN CUT AND CRUSH
cept when the upper spreader is connected is con- STRUCTURAL DAMAGE

neCted to the boom base' Place ouides in storineg position after connecting
spreader to boom.

At first the ouides should be held by hands and
pins disengased. and then should be placed in
storine position.

WORKING POSITION
STORING POSITION (BOOM DI SASSEMBLING DISASSENB. ING
/ASSEMBLING

30. Taking the wrong installing direction when the rope
sockets are installed to the boom tip and jib tip, may

damage the boom or may break the wire rope. & @A@T

Install the rope socket in the proper direction.

Boom foot Boom foot

CORRECT WRONG

Install the rope socket in the correct direction.
Otherwise, the rope socket or the wire rope
may interfere with the boom causing
damage to the boom or cut of the wire rope

GAUTION

"

Boom top

Boom foot Boom foot 4

CORRECT WRONG

Install the roee socket in the correct direction.
Otherwise, the rore socket or the wire roee
may interfere with the boom causing
damage to the boom or cut of the wire rovne.
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SAFETY

31. Free fall work of load may cause dropping the load

32.

33.

34.

10000B-1

by mishandling.

Use power lowering of load in the crane work.
(Even on neutral free side, power lowering is possi-
ble by turning the lever to lowering side.)

Simultaneous control of the front and the rear drum
may results in serious accident.

European regulation (EN13000) do not allow simul-
taneous control of the front and the rear drum.

If the oil level of the oil tank is not correct, oil over-
flow or malfunction may be caused.

Check the oil level in the oil tank for proper level be-
fore raising the boom.

If the oil level is in the center of level gauge under

the cylinder fully retracted condition, the level is cor-
rect.

If the cock of the oil tank is open, the cylinder may
retract and the jib may be over hoisted causing very
dangerous condition.

Ensure to check that the oil tank cock is closed firm-

ly.

A\ DANGER

Stay clear of
this area

Place boom, block,
on ground

FALLING be f ¢ )
LOAD efore performing
HAZARDY | maintenance

A GAUTION

Not allowed to use
main and aux. drums
at the same time.

A\ GAUTION

1. CHECK THE OIL FOR PROPER LEVEL
BEFORE BOOM ERECTION TO PREVENT
OVER FLOWING AND/OR MALFUNCT I ON.

2. PROPER OITL LEVEL IS CENTER OF GAUGE
AFTER THE CYLINDER FULLY RETRACTED.

DANGIER

CLOSE THE COCK ABOVE
TANK SURELY. [F THE
COCK IS OPEN, IT IS

IN DANGER OF JIB
OVERHOISTING BECAUSE
OF CYLINDER SHRINKING

0-24
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SAFETY

35. If connection of the hyd. coupler is not tight enough,
the strut backstop may be damaged.
Ensure to connect the piping coupler firmly.

36. If the strut backstop pin is set in the wrong position,
the strut backstop, the boom, the jib or the strut may
be damaged and it may cause serious accident.
Ensure to set the strut backstop pin in the proper
position as shown.

37. If the boom top is not placed properly, the boom top
may be damaged.
When the boom top or jib base are transported or
placed on the ground, ensure to place three (3)
wooden blocks under the boom top assembly as
shown.

Published 10-09-13, Control # 215-03
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AGAUTIONRN]

CONFIRM TO JOIN
COUPLER SURELY

&WI]IN]@ STRUT BACKSTOP PIN SETTING POSITION

SET THE STRUT
BACKSTOP PIN IN THE|
CORRECT POSITION
AS INDICATED.
FAILURE TO DO SO
WILL RESULT IN
DAMAGE TO THE STRUT,
BACKSTOP, BOOM. J IB,
AND/OR THE STRUTS.

BOFT~150FT/18. 2m~45. 6m

A GAUTION

Be sure to place three(3) wooden blocks
under the assembly, when transportine
and laying on the ground.

Failure to observe this caution may lead
to damage of the boom tip assembly.

8o
nll/%g)

L1
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SAFETY

38. Inserting the installation pins of the jib base forcibly
or by hitting hard may damage the bushing of the
pin hole.

Ensure to align the installation pin holes of the jib
base and then insert the pins by lightly hitting.

GAUTION

The bushing in the pin hole to install

jib base is coated with plastic material.
Insert a pin after the pin hole is aligned
completely, and do not hit the pin hard.
Failure to observe this caution may lead
to damage of the coating of the bushing.

BOOM TIP REMOVE THE PAINT BOOM TIP
OR DUST COMPLETELY

& » N

i
|| BUSHING BUSHING E

'\/\J IB BASE J1B BASE/

(1

39. Inserting the installation pins of the jib base forcibly
or by hitting hard may damage the bushing of the

10000B-1

pin hole.
Ensure to align the installation pin holes of the jib
base and then insert the pins by lightly hitting.

40. If a mistake is made in opening or closing the oil

tank cock, the strut or backstop may be damaged
causing a dangerous condition.

When installing or removing the cylinder from or to
the taper boom, ensure to open the oil tank cock.
Ensure to close the oil tank cock when the crane
operation is to be done after the cylinder is installed
to the taper boom.

0-26

A\ GAUTION

The bushing in the pin hole to install
front strut is coated with plastic material.
Insert a pin after the pin hole is aligned
completely, and do not hit the pin hard.
Failure to observe this caution may lead

to damage of the coating of the bushing.

BOOM TIP REMOVE THE PAINT BOOM TIP
! OR DUST COMPLETELY
. 4 » N,

BUSHING/

FRONT STRUT /A

A WARNING

-Open the Cock on the hydraulic tank to make allow the strut
backstor cylinders to freely extend or retract when installing
the cylinders to the taper boom or dismantling the cylinders
from the taper boom
. on the hydraulic tank after installing
the strut backstop cylinders to the taper boom and keep the cock
closed during crane operation, otherwise the Jib may pulled over.
Il:ailur? thfobserve this warning may result in serious injury or
oss of life
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SAFETY

41. Inserting the connection pin of the guy cable from

outside of the link to inside may cause interference
between the connection pin and the hoist rope.
This may result in premature wear of the connec-
tion pin or falling off of the pin and is very danger-
ous.

Ensure to insert the connection pin from inside of
the link.

CAUTION LABEL

Keep the caution label in good condition to read.

Whenever they become dirty, wash them with water
or detergent.

Whenever they are damaged or missed, replace
them with the new and same ones.

Published 10-09-13, Control # 215-03
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A\ VWARNING

Insert the connection pin of guy cable

and link from inside to outside.

Failure to observe this warning may
result in serious injury or loss of life.

GUYCABLE

REAR STRUT

10000B-1



SAFETY

PRECAUTIONS FOR INSPECTION AND MAINTENANCE

1.

Service and maintenance must be performed only by authorized personnel who are qualified in compliance with
a relevant law or regulation.
Regular maintenance or inspection should be quickly performed after shutting down the machine and ensuring

safety to personnel and equipment.
Post an "INSPECTION IN PROGRESS. DO NOT START." warning sign on a readily visible location.

GENERAL SAFETY PRECAUTIONS

1.

10.
11.

12.
13.
14.

15.

16.
17.

18.

19.

20.

21.
22.

23.
24.

Wear safety shoes, helmets and clothing suitable for the job. Also use protective goggles, mask, gloves, etc., as
required.

To ensure safe and correct maintenance, carefully study this SHOP MANUAL and get fully familiar with the in-
structions in it.

Place the machine in a safe place. Always maintain safe clearance around the machine.
Before starting crane operation, hold a safety meeting. Also, make agreement on standardized hand signals.

When inspecting or handling the battery or oil, do not use exposed flame nearby.
To avoid fire accident, only use explosion-proof lighting equipment.

Start an inspection or maintenance work only after shutting down the engine.
Certain machine components remain hot immediately after the engine is shut down. Do not touch them.

Before removing the radiator cap, wait until the coolant water gets sufficiently cool. Next, carefully loosen the
cap and release radiator pressure, and them remove the cap.

Before inspecting or maintaining an electrical system on the machine, turn the power off the machine by, for ex-
ample, disconnecting the battery cables.

When working at a high lift area, always wear a safety belt.

When leaving the operator's cab for an inspection or maintenance work, post an "INSPECTION IN PROGRESS.
DO NOT START." warning sign on a readily visible location. Also, lock the cab for security.

Before starting a cleaning or lubrication work on the machine, always shut down the engine.

Use genuine Manitowoc replacement parts and oils only.

Always keep the oil containers clean. Protect them against ingress of dust or moisture. Also, fill clean, fresh oils
only.

Once a maintenance work is complete, clean the machine.
Protect grease nipples, breathers, and oil level gages against ingress of dust.

Clean the inspection area to allow detecting faulty such as oil leak, crack or looseness easily if existed.

During car washing, do not allow high pressure steam to be directly applied to electrical components and con-
nectors.

After removing O-rings, oil seals, gaskets, etc., clean the mounting seats. Then, install new O-rings, oil seals,
gaskets, etc. Also, ensure to thinly apply oil to the seal faces of these parts before installation.

Before disconnecting pressurized piping, release the inside pressure.

CAUTIONS for repair work with welding: Turn OFF the key switch and disconnect the negative terminal on bat-
tery to power off the electrical circuit. Provide grounding within 1 meter from a weld area and remove electronic
components (for example, controller) to prevent possible damage.

Dispose industrial wastes according to a relevant law or regulation.

Be extremely careful during an inspection or maintenance work under the carrier. Remember the possibility of
being crashed.

When jacking up the machine for an inspection or maintenance work, place blocks below to prevent accidental
falling.

Provide positive ventilation when refilling oils or fuel, rinsing parts, or starting the engine.

To remove a heavy component (20kg or heavier), use a crane, etc. Always keep safety in mind.
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SAFETY

25.
26.

27.
28.
29.

30.
31.

lllegal, unauthorized, or nonconforming modification is strictly prohibited.

Do not allow oil or dust to deposit around the engine. Otherwise, fire accident can result.
Clean the oil or dust adhered to.

Place removed attachments and components safely so that they do not drop or fall down.

Always use correct tools that have been well maintained.

To prevent personnel from being caught by a running fan, belt, shaft etc, shut down the engine before starting
an inspection or maintenance work.

Battery fluid and oils are harmful to human health. If touching any of these materials, immediately wash it away.
When lifting a load with a crane, first confirm that a load is lifted off the ground surely and then continue lifting
work.
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1. REFERENCE MATERIALS

1.1 10000B-1 SPECIFICATION

111 OUTER DIMENSION

1. CRANE
UNIT : mm (ft-in)
— I T I =
o == .
T 5 :
o 1@
<
< 0 o
! 1T
—
|
6,090 (20" )
3,360 (11" )
N
g M
o 1 - G
X -~ ~ @t
~ f 8?’0
A\ ©
g ect—
P NN 2,990 (9 107 )
-3
1,495
5,800 (19’ ) (4 11")
6,770 (22'3" ) 940
' (31")
P
N\ a3 -
©
= n -
3
- <
s ﬂ%
3,500 (11'6” )
(CRAWLER RETRACTED)
5,300 (17°5" )
(CRAWLER EXTENDED)
1-3 10000B-1
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2. LUFFING JIB

UNIT : mm (ft-in)
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1. REFERENCE MATERIALS

3. LUFFING UPPER BOOM

UNIT : mm (ft-in)

R4,860 (15’ 11" )

-

N

hﬁ'

N

Q)

o

[ee]

CV)_ o,—\

N~ ~ =
o N
- <

i
5,800 (19’ )

UL 2,990 (9'10” )

o
=
<
900
211")
5,300 (17'5" )
(CRAWLER EXTENDED)
1-5 10000B-1
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1. REFERENCE MATERIALS

112 CRANE SPECIFICATION, PERFORMANCE

CRANE

Type

Full swing, crawler type

Max. rated load x work radius

108.9 t x 3.65 m (240,000 Ibs x 12 ft)

Basic boom

15.2 m (50 ft)

Maximum boom

70.1 m (230 ft)

Boom length

(wire rope)

Work speed

Crane jib 9.1 m (30 ft) to 21.3 m (70 ft)
Maximum boom and jib 61 m (200 ft) Boom + 21.3 m (70 ft) Jib
Front / rear hoisting rope speed 120 m/min (390 ft/min) >
; mm
Front / rear lowering rope speed 120 m/min (390 ft/min) %’
Boom raising rope speed 48 m/min (160 ft/min) 2
. , X R 20 mm
Boom lowering rope speed 48 m/min (160 ft/min) ©
Third hoisting rope speed (Option) 120 m/min (390 ft/min) =
. - - - - 26 mm
Third lowering rope speed (Option) 120 m/min (390 ft/min)

Swing speed

3.2min™" (3.2 rpm)

Propel speed

1.4/1.0 km/h (0.87/0.62 mph)

Gradability (tan 8)

40%

Working weight 1

99.942 t (220,330 Ibs)

Average ground pressure *1

Approx. 93.9 MPa (13.6 psi)

Engine name

Hino JOBE-UV OR Hino JOSE-VM

Engine

Engine out put

213 KW/2,100 min™" (286 HP/2,100 rpm)

*1 Crane (15.2 m (50 ft), Without rear drum rope, Without main hook, With self removal)

1. Each rope speed varies based on load.

2. Each rope speed is the value of the drum first layer’s one.

« LUFFING JIB

Type Full hydraulic type

Max. lifting capacity 36.2 t x 7.9 m (80,000 Ibs x 26 ft)
36.5m +51.8 m (120 ft + 170 ft)
42.6 m + 27.4 m (140 ft + 90 ft)

Max. boom length & jib length

Working weight

(with 18.2 m (60 ft) boom + 18.3 m (60 ft) jib + hook block)
Average ground pressure

(with 18.2 m (60 ft) boom + 18.3 m (60 ft) jib)

Main lifting / lowering rope speed

Approx. 108 t (238,000 Ibs)

Approx. 1.03 kg/cmz (101 kpa)

* 120 m/min (393 ft/min)
* 120 m/min (393 ft/min)
* 48 m/min (157 ft/min)
* 48 m/min (157 ft/min)
* 60 m/min (197 ft/min)
* 60 m/min (197 ft/min)

Auxiliary lifting / lowering rope speed

Boom raising rope speed

Boom lowering rope speed

Jib hoist line speed

Jib lowering speed

1. Above speeds based on single part of line and at first layer of rope drum.
2. The speed marked with * varies depending on the load.
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OUTSIDE DIMENSIONS

Unit : mm (ft-in)
Overall width of cab 2,990 (9° 107)
Radius of rear end (counterweight) 4,860 (15" 117)
Center of rotation to rear end (Low gantry position) 6,090 (20")
Center of rotation to boom foot pin (from center of rotation) 1,100 (3 77)
Height from ground to boom foot pin 2,200 (7’ 3")
Height to top of gantry (Working position) 7,380 (24’ 27)
Height to top of gantry (Low gantry position) 3,500 (11’ 6”)
Counterweight ground clearance 1,270 (4’ 27)
Overall length of crawlers 6,770 (22’ 3”)
Distance between centers of tumblers 5,800 (19")
Overall width of crawlers (Extend/Retract) 5,300/ 3,500 (17° 5"/ 11’ 6”)
Width of crawler shoe 900 (2" 11")
Ground clearance of carbody 450 (1’ 6”)
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113

CRANE WORKING RANGES
1. CRANE WORKING RANGES

Unit : m (ft)
75 (246)
82° 75° 70° 65° 60° 55°
70.1 (230) BOOM
e
67.1 (220) BOOM ] 70 (230)
64.0 (210) BOOM \7&# R
505
610 (200) BOOM i 65(213)
57.9 (190) BOOM 60 (197)
54.9 (180) BOOM
0
51.8 (170) BOOM — /\ < 5 55 (180)
48.8 (160) BOOM #QV
50 (164)
45.7 (150) BOOM
° 402
42.7 (140) BOOM 45 (148)
39.6 (130) BOOM f&& <
36.6 (120) BOOM 357 140 (131)
33.5 (110) BOOM Y%Zj
%
35 (115
30.5 (100) BOOM g N (119)
27.4 (90) BOOM 3
: 30 (98)
24.4 (80) BOOM % % \, /
25°
21.3 (70) BOOM ><\)/ 25 (82)
18.3 (60) BOOM
20 (66)
15.2 (50) BOOM @Z? Q< 3/
- % -
S
S 5
N )
o 10 15 20 25 30 35 40 45 50 55 3
M (33) (49)  (66) (82)  (98)  (115) (131) (148)  (164) (180)
L( 7ﬁ Radius from center of rotation ——— S
T T
S
Center of
1.10 (3.6) rotation
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2. JIB WORKING RANG

E

(1) Offset angle 10 degrees

80° Unit : m (ft)
61.0 (200) Boom — —=J _10° 85 (279)
+21.3(70) Jib E— 3
61.0 (200) Boom
+18.3 (60) Jib \\,ﬁ\
61.0 (200) Boom —_ 80 (263)
+15.2 (50) Jib T
61.0 (200) Boom |
+12.2 (40) Jib — 75 (246)
61.0 (200) Boom
+9.1 (30) Jib \%@\
// 70 (230)
7% g 65 (213)
/ / 2 60 (197)
7 55 (180)
27.4.(90) Boom \Z >
+21.3(70) Jib /
27.4 (90) Boom \ 50 (164)
+18.3 (60) Jib
27.4 (90) Boom
+15.2 (50) Jib 45 (148)
27.4 (90) Boom |
+12.2 (40) Jib
27.4 (90) Boom 40 (131)
+9.1(30) Jib
o
/[/ 35 (115)
\’ 30 (98)
; é %% 25 (82)
/ 20 (66)
= 2
S 3
8 e
& 10 15 20 25 30 35 40 45 50 55 &
(33) (49)  (66) (82) (98)  (115) (131) (148) (164) (180) =
\—ﬂ(/—T—;Eﬁ Radius from center of rotation ————= =)
T £
NS
Center of
1.10 (3.6) _rotation
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(2) Offset angle 30 degrees

80° /\300 Unit : m (ft)
85 (279)
61.0 (200) Boom L
+21.3 (70) Jib — >
61.0 (200) Boom

+18.3 (60) Jib — ,\ 80 (263)
% 75 (246)
\
\

+15.2 (50) Jib
1.0 28 :

6 (200) Boom j
+12.2 (40) Jib

61.0 (200) Boom

+ 9.1 (30) Jib

B

61.0 (200) Boom
70 (230)

65 (213)

// 60 (197)

55 (180)

27.4 (90) Boom
+21.3 (70) Jib 50(164)
27.4 (90) Boom
+18.3 (60) Jib

08

27.4(9 y 45 (148)

iy
oom
+152(50)Jib |
574 (90) Boom i\
W# 40 (131)

27.4 (90) Boom
;{ 35 (115)

+9.1(30) Jib 7
30 (98)

25 (82)

20 (66)

— o
= c
N / g
=~ S
o [0
S 3
N 10 15 20 25 30 35 40 45 50 55 &
(33) (49) (66) (82) (98) (115)  (131)  (148) (164) (180) &8
\J(;::—ﬁ Radius from center of rotation ——= _'E»
Q
N T

™ Center of

enter o

1.10 (3.6) rotation
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1. REFERENCE MATERIALS

1.2

Dimension and weight of each component when disassembled is shown here.

10000B-1 DIMENSION, WEIGHT OF EACH COMPONENT

Use this as reference value.

121

Published 10-09-13, Control # 215-03
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MAIN MACHINERY
. . . Weight
Name Dimension mm (ft-in) kg (Ibs)

Base Machine

« Boom base 15,780 (51° 9”)

* Gantry

« Crawler § Z; e 10 § 3 57,520

* Wire rope ST “E (126,808)
(Front/rear/
boom hoist)

Base Machine

* Gantry

* Crawler 5 54.200

[To )

+ Wire rope © o (119,489)
(Front/rear/
boom hoist)

Base Machine 5 990

* Boom base 15,780 (51' 9") (9 10") *1

* Gantry .

+ Wire rope 8o 4l l" ‘ C - 25 = 33,660
(Front / rear/ @ == ) (74.206)
boom hoist) v :

3,500 2:99(3

+ Without crawler (11°67) (9107

» Without side steps

Base Machine . 2,990
Gant 8,650 (28’ 57) (9 10”) *1

+ Gantry

» Wire rope o o ~ =
(Front/ rear / 82 Il aai= °3 sy A — 30,340
boom hoist) V- — L 52 (66,887)

* Without crawler 3,500 2,990

. . (11" 6") (9°107)
» Without side steps
900
(22117
Crawler 11,930
Sz (26,301)
o
*1 With the side step on cabin side 13,170 (10’ 57)

With the side steps on the both side : 3,340 (11’)

10000B-1




1. REFERENCE MATERIALS
. . . Weight
Name Dimension mm (ft-in) kg (Ibs)
& oy = o
o E:’, < g =}
Translifter v = 320
S S (705)
e N = /1piece
o@o) :> O) O <: <o©o
1,480 1,480
(4107 (4107
1-12 Published 10-09-13, Control # 215-03
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1. REFERENCE MATERIALS

1.2.2 COUNTERWEIGHT

. . . Weight
Name Dimension mm (ft-in) kg (Ibs)
|| || 8-
&
No.1 11,600
Counterweight 4,430 (14’ 6”) (25,600)
Q! all o | Hm = .
By
880 1,450
(227117 (497
No.2, No.3 5,750
Counterweight (R) r o g (12,680)
“o
1,450 880
(49”) (2°117)
No.2, No.3 5,750
Counterweight (L) < (12,680)
“e
1-13 10000B-1
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1. REFERENCE MATERIALS

. . . Weight
Name Dimension mm (ft-in) kg (Ibs)
I _
o =
QY
<3 -
w “ ) 3,320
Carbody weight 3 (7’319)
+ With float /pi
2,080 (6' 10") piece
&l —~
[ g
°un
[ -
— 8 g
— e} ;‘}‘,
I -
Carbody weight (gfgg)
* Without float 2,080 (6" 10”) 1piece
I - N
=
a0 S
1,590 (5' 3") ‘ 980 (3’ 3")
(R
) 8
_ I 870
Self removal unit . (1,918)
©
H o
H \O 8
VIS
Y
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1. REFERENCE MATERIALS

1.2.3 CRANE ATTACHMENT

Name Dimension mm (ft-in) |‘(I;e(l|?)|:;
1,680
_ (5'6") , 8,320 (27’ 4”)

Boom tip ! '_‘é\ww—a-w\ C o 1,525
3c \ RO 27 Be| | s
<l | Nz AN ey Ty

1,730
. 7,790 (25' 7”) . (58)
@ j [ [] ]
Boom base o 7,—-—;5{"{{" 7l o~ 2,235
AN \—) 8> (4,927)
o e v Y YA AW .
A
1,680
56"
3.0m
Boom insert P -3 (228)
2o
1,680
6,210 (20° 57) , (5 6)
6.1 m ©
Boom insert b il S (162455)
[ £ ’
1,680
12,310 (40’ 4”) (5'6”)
12.2m J s
: _ 1,195
Boom insert \/ ﬁ b d §; (2.635)
1,680
12,310 (40’ 47) (5'6")

12.2'm ,

Boom insert o \// o~ 1,220

(With lug) %= , i ar (2,690)

— 0 / i —
- : .

Published 10-09-13, Control # 215-03
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1. REFERENCE MATERIALS

Name Dimension mm (ft-in) l‘(,;e(ilgbr;t)
‘ 6,790 (22’ 3") | 440
Backstop L: (970)
” K (each)
o
Jib tip S (228)
(28"
Jib base (228)
4,810 (15 9) @ 8)
800
3,110 (10’ 27) . 2 8)
3.0m | 100
Jib insert = = (220)
N
800
6,160 (20’ 3”) 28"
6.0m ' 180
Jib insert S% (400)
N
Strut - 3,620 (11" 117) ‘ égg)
ol
O,
Auxiliary sheave (228)
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] ] . Weight
Name Dimension mm (ft-in) kg (Ibs)
= — =
o
N ‘ ’
-3
— = 1,320
Gantry 5,360 (17’ 7") (2.910)
3o
N~y — @ wo0
. 1,780 (5’ 10”)
_ 300
Upper spreader o (660)
N
o
3
;"_\
N 200
Lower spreader 8 (440)
~
910 (2’ 127)
1-17 10000B-1
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1.2.4 LUFFING ATTACHMENT

. . . Weight
Name Dimension mm (ft-in) kg (Ibs)
2,615 (8' 7”) | 1,715 (5° 8”)
: : ) 1,280
Luffing boom tip R (2.830)
]
N
1,680 (5’ 67) 9,260 (30’ 57) .
9.1 m - < | 7\ 1,160
Special boom insert © = (2,558)
E\‘?/ [To] [
8 ; [
© oV
8 | |

6,390 (21')

Front strut ~ (1,202)
"—"—"_"—”_"—- O | o
3
o
b
2 600
Rear strut < (1,323)

640 (2 117)

@ KX XXX

10000B-1
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Published 10-09-13, Control # 215-03

Name Dimension mm (ft-in) l‘(’;e(lls:)r:)
o o
~ -
ib i s = 1,170
Jib tip o 3 kil
o <
1,510 (4°117) 6,910 (22 8")
1,490 (4 117)
i:_
<
i - 863
Jib base g o
oy
2 310
3.0m =
Jib insert = (684)
3,165 (10’ 5%) 1,490 (4’ 117)
i:r\-_
Jib insert Bk (1,147)
6,210 (20° 5”) 1,490 (4’ 117)
| L . f;\ .
<t
X b 960
g TOOOOOOOOA L1 | o,
Jib insert ] 5 ,
12,305 (40’ 47) 1,490 (4’ 117)
1-19 10000B-1
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. . . Weight
Name Dimension mm (ft-in) kg (Ibs)
1,070 (3' 6") 895 (2' 117)
- = 380
Auxiliary sheave % (838)
>
8,190 (26’ 10”) ,
Luffing boom tip —~ 3,580
assembly ¢ - 2 ’
(With point sheave) Zf; (7,899
LSIXIX
Width : 1,715 (5 8”)
8,145 (26’ 9”)
Luffing boom tip — 3.350
assembly - ,
(Without point sheave) i 7599
-
N
Width : 1,715 (5’ 8”)

Note : Luffing jib winch (also used as 3rd winch) weight is 2,300 kg (5,080 Ibs) (including wire rope).

10000B-1
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1. REFERENCE MATERIALS

1.3 10000B-1 SWING AND PROPEL STABILITY
1. Without carbody weight

All-round swing Propelling on slope
Counterweight
Attachment ton (Ibs) Crawler Crawler When jacked up
. Forward Backward
extend retract without crawler
g o o 0 o
(Without)
11.6 (25,573) o A (No abrupt < o
Without attachment (No.1) lever control)
(Base machine only) 23.1 (50,925)
(No.1 1o No.2) o % X x o
34.6 (76,277)
(No.1to No.3) x X x X X
0
(Without) o o O o o
With boom base (1,\1166_51()25’573) O O b O O
(Boom angle
. 23.1 (50,925) A (Slope:8 deg.
: 30 degrees or less (No.1to No.2) (@) X X or less) (@)
34.6 (76,277) A (No abrupt
(No.1to No.3) lever control) x X x A

O : Able to be operated
A : Able to be operated with conditions
x : Unable to be operated

(1) The table above shows the values for operation on

a firm ground. -
On a weak ground, operate with care after curing

the ground.
(2) As a principle, swinging on a trailer is prohibited. (%
(3) Maximum slope angle is 16.7 degrees (30%). /O
This may become lower depending on condition
Propel mot i
(ground, crane configuration). M Traveling forward

(4) Travelling forward means the case where the coun- a

terweight is at the lower slope and the traveling
= O\_

backward where it is at the upper slope.
Propel motor

Traveling backward
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2. With carbody weight

All-round swing Propelling on slope
Counterweight
Attach t
achmen ton (Ibs) Crawler Crawler When jacked up Forward Backward
extend retract without crawler
g o 0 e o o
(Without)
11.6 (25,573)
Without attachment (No.1) O O * % O
(Base machine only) 23.1 (50,925) A (Slope:5 deg.
(No.1to No.2) O X x or less) O
34.6 (76,277) A (No abrupt
(No.1to No.3) lever control) x x x A
0
(Without) o O o O O
. . A
With boom base 2,310§1()2 5.573) O O |ev(glrocggtr:]£; O o
(Boom angle 23.1 (50,925) A (Slope:12 d
. . , ope:12 deg.
: 30 degrees or less (No.1to No.2) @) X X o less) O
34.6 (76,277)
(No.1 to No.3) o x x x O

O : Able to be operated
A : Able to be operated with conditions
X : Unable to be operated

(1) The table above shows the values for operation on

a firm ground. -
On a weak ground, operate with care after curing

the ground.
(2) As a principle, swinging on a trailer is prohibited. (%
(3) Maximum slope angle is 16.7 degrees (30%). /O
This may become lower depending on condition
Propel mot i
(ground, crane configuration). M Traveling forward

(4) Travelling forward means the case where the coun- a

terweight is at the lower slope and the traveling
\ Propel motor

backward where it is at the upper slope.
Traveling backward
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1.4 10000B-1 PROPEL ALLOWABLE SLOPE ANGLE

14.1 CRANE ATTACHMENT INSTALLED : BOOM INSERT CONFIGURATION

A\ CAUTION

In the area showing [-] mark, do not propel.

Machine may overturn.

Failure to observe this precaution may result in serous
injuries or loss of life.

If the machine has to propel by some reason, observe
the following points.

» Do not propel with a load lifted.
e Propel with low speed and gently.
» Propel on the flat and firm ground.

» Ensure to check the ground condition and propel on
the slope angle smaller than shown in the chart.

» Propel straight against slope.

* Provide the gentle slope at the beginning and end
positions of slope.

Propel upward downward on slope
(0 : allowable angle)

FORWARD BACKWARD
BOOM
ANGLE
BOOM
- ANGLE
—
0 0

Published 10-09-13, Control # 215-03 1-23
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1. 10000B-1 CRANE PROPEL ALLOWABLE SLOPE
ANGLE

(1) Without aux. sheave

(Unit : Degree)

Forward Backward
Boom length m (ft) Boom angle Boom angle
35 40 50 40 50 60
15.2 (50) 7 7 5 8 8 8
18.3 (60) 8 8 6 8 8 8
21.3 (70) 8 8 7 8 8 8
24.4 (80) 8 8 7 8 8 8
27.4 (90) 8 8 7 8 8 8
30.5 (100) 8 8 8 8 8 8
33.5(110) 8 8 8 8 8 8
36.6 (120) 8 8 8 8 8 8
39.6 (130) 8 8 8 8 8 8
42.7 (140) 8 8 8 8 8 8
45.7 (150) 8 8 8 8 8 8
48.8 (160) 8 8 8 7 8 8
51.8 (170) 8 8 8 5 6 8
54.9 (180) 8 8 8 3 5 6
57.9 (190) 8 8 8 1 3 5
61.0 (200) 8 8 8 - 2 4
64.0 (210) 8 8 8 - - 2
67.1(220) 8 8 8 - - 1
70.1 (230) 8 8 8 - - -
(2) With aux. sheave
(Unit : Degree)
Forward Backward
Boom length m (ft) Boom angle Boom angle

35 40 50 40 50 60

15.2 (50) 7 7 5 8 8 8
18.3 (60) 8 8 6 8 8 8
21.3 (70) 8 8 7 8 8 8
24.4 (80) 8 8 7 8 8 8
27.4 (90) 8 8 7 8 8 8
30.5 (100) 8 8 8 8 8 8
33.5(110) 8 8 8 8 8 8
36.6 (120) 8 8 8 8 8 8
39.6 (130) 8 8 8 8 8 8
42.7 (140) 8 8 8 8 8 8
45.7 (150) 8 8 8 8 8 8
48.8 (160) 8 8 8 7 8 8
51.8 (170) 8 8 8 5 6 8
54.9 (180) 8 8 8 3 5 6
57.9 (190) 8 8 8 1 3 5
61.0 (200) 8 8 8 - 2 4
64.0 (210) 8 8 8 - - 2
67.1 (220) 8 8 8 - - 1
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2. 10000B-1 FIXED JIB PROPEL ALLOW SLOPE AN-

GLE

(Unit : Degree)

Jib length m (ft)

9.1 (30)

Offset angle

Configuration

Forward

Backward

Boom angle

Boom angle

Boom length m (ft)

w
(&)

40

&)
o
N
o

50

[e2]
o

27.4 (90)

30.5 (100

33.5 (110

36.6 (120

39.6 (130

42.7 (140

48.8 (160

51.8 (170

N|I_|O|N]|0W |0 ]| ]| |

54.9 (180

N|H|OT|O |00 |00 || | |

57.9 (190

61.0 (200

(100)
(110)
(120)
(130)
(140)
45.7 (150)
(160)
(170)
(180)
(190)
(200)

0 |00 |00 |OO |OO |OO OO |OO |OO |CO |OO | OO

0 | 0O |00 |OCO |OO |OO OO |OCO |OO |CO |OO | OO

Q |00 |0O |OCO |OO |OO |CO |CO |[OCO |CO |OO | QO

S WO |N]|CO | | | | |0 |0

(Unit : Degree)

Jib length m (ft)

9.1(30)

Offset angle

30

Configuration

Forward

Backward

Boom angle

Boom angle

Boom length m (ft)

w
[($)]

40

&)
o
I
o

50

[e2]
o

27.4 (90)

30.5 (100

33.5 (110

36.6 (120

39.6 (130

42.7 (140

48.8 (160

51.8 (170

NSO |N |00 |00 |00 |0 |

54.9 (180

NI |OT|O |00 |0 | [ | |0

57.9 (190

(100)
(110)
(120)
(130)
(140)
45.7 (150)
(160)
(170)
(180)
(190)
(200)

61.0 (200

Q | 0o |00 |0 |OCO |OO OO |OO |0 |OO | OO | O

Q |00 |00 |0 |OCO |OO OO |OO |CO |OO | OO | O

Q | 0o |00 |0 |CO |OO OO |OO |CO |OCO | OO | O

W |||V |00 |00 | | | | |
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(Unit : Degree)

Jib length m (ft)

12.2 (40)

Offset angle

10

Configuration

Forward

Backward

Boom angle

Boom angle

Boom length m (ft)

w
(83}

40

(o)
o
N
o

50

(2]
o

48.8

51.8

= |W | |N|OO |00 | |0 |

54.9

= WO |O | N |0 | |G |G |0

Q |Co |Co | OO |OO |CO | OO |OO |CO |OO | QO | OO

Q |00 |Oo |Oo |OO |OO |QO |0 |0 | OO |00 |00

Q | 0o |Co |OO |OO |OO |QO |0 |0 | Qo |00 |00

= IN|BDR]|OV|O | N|0CO |0 | |CO | |

(Unit : Degree)

Jib length m (ft)

12.2 (40)

Offset angle

30

Configuration

Forward

Backward

Boom angle

Boom angle

Boom length m (ft)

w
a

40

a
o
LN
o

50

(o2}
o

27.4 (90)

30.5 (100
11

(
33.5 (110
(

)
)
36.6 (120)
39.6 (130)

42.7 (140)

45.7 (150

48.8 (160

51.8 (170

W | |N|OO|O |0 |00 |

WO | | N[O |0 |0 | |Oo

57.9 (190

—_ = = = = =

(

(
54.9 (180

(

(

61.0 (200

Q |CO |00 |CO |OO |OO OO |OCO |CO |OO | OO | O

Q |00 |00 |Oo |OO |OO |OO |OO |QO |0 | OO | Co

Q |0 |00 |Oo |CO |OO |OO |OO |QO | QO | QO | Co

= IN|W]|OT |G | N |0 |G |C |00 | |OO
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(Unit : Degree)

Jib length m (ft)

15.2 (50)

Offset angle

10

Configuration

Forward

Backward

Boom angle

Boom angle

Boom length m (ft)

w
()]

40

&)
o
N
o

50

(o2}
o

27.4 (90)

30.5 (100

33.5 (110

36.6 (120

42.7 (140

(

(

(
39.6 (130

(

(

48.8 (160

51.8 (170

S W || |OW |0 ][ ]| |

54.9 (180

S, WO |N |0 || |® |

57.9 (190

)
)
)
)
)
45.7 (150)
)
)
)
)
)

61.0 (200

Q |CO |00 |OO |JOO |OO OO |OO |OCO |OO |OO | OO

Q |CO |00 |OCO |OO |OO OO |OCO |OCO |OO | OO | OO

Q |Co |00 |OCO |OO |OO OO |CO |OCO | OO | OO | OO

2 IN| WO | [N [0 | | |0 |0 |0

(Unit : Degree)

Jib length m (ft)

15.2 (50)

Offset angle

30

Configuration

Forward

Backward

Boom angle

Boom angle

Boom length m (ft)

w
)]

40

o
o
N
o

50

(2]
o

27.4 (90)

30.5 (100

33.5 (110

36.6 (120

39.6 (130

42.7 (140

160

170

W || |00 |00 |00 | |

180

= IN|d|O|N]|]O | | | |0

190

)
)
)
)
)
150)
)
)
)
)
)

Q |00 |00 | OO |OO |OO OO |OO |0 |OO | OO | OO

Q | OO0 |00 |0 |OO |OO OO |OO | OO |OO | OO | OO

Q |Co |OO |CO |OCO |OCO JOO |OO |CO |CO | QO | OO

= IN|W|P|O|N|O || |® | |0
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(Unit : Degree)

Jib length m (ft)

18.3 (60)

Offset angle

10

Configuration

Forward

Backward

Boom angle

Boom angle

Boom length m (ft)

w
[$)]

40

(o]
o
N
o

50

[e2]
o

48.8

N|w|l|on|N |0 |0 |0 |0

51.8

N|H»|H|OO|00 |00 | |0 |

54.9

= W | |O |CO |00 |0 | |O |

Q | 0o |00 |CO |CO |OO JOO |OO |CO |OCO | OO | O

Q |00 |00 |Oo |OO |OO |OO |QO |0 |0 | |0

Q |00 |00 |Co |OCO |OO |OO |QO |0 | QO |Co | Co

(Unit : Degree)

Jib length m (ft)

18.3 (60)

Offset angle

30

Configuration

Forward

Backward

Boom angle

Boom angle

Boom length m (ft)

w
a

40

a
o
AN
o

50

[e2]
o

N|w|oh|N |00 | |0 |

N|&_|D|O |0 |00 |0 |0 |

= W ||V |O |C©O |CO |CO |CO |0 |

Q0 |00 |OO |CO |OO |OO |CO |CO |[CO |CO | OO | QO

Q | |0 |00 |Oo |OO |OCO |OO |OO QO |CO | O

Q@ | | o |Oo |Oo |CO |OO |OO |OO QO | QO | ©
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(Unit : Degree)

Jib length m (ft)

21.3 (70)

Offset angle

10

Configuration

Forward

Backward

Boom angle

Boom angle

Boom length m (ft)

w
(&)

40

&)
o
N
o

50

(2]
o

27.4 (90)

= IN|OV|N |0 |CO |OCO |

S WO || |N|00 |00 ][ |

2 IN| WO | |N [ | | |0 |00

Q |OCo |Oo | OO |OO |CO |OO |OO | OO |OO | OO | OO

Q | 0o |OCo | OO |OO |CO |OO |OO | OO |OO | QO | OO

Q |Co |OCo | OO0 |OO |CO | OO |OO | OO |OO | QO | OO

(Unit : Degree)

Jib length m (ft)

21.3 (70)

Offset angle

30

Configuration

Forward

Backward

Boom angle

Boom angle

Boom length m (ft)

w
()}

40

I8
o
I
o

50

(o2}
o

27.4 (90)

30.5 (100)

33.5 (110)

36.6 (120)

39.6 (130)

42.7 (140

45.7 (150

)
48.8 (160)

= |IN|JO1 |N|OCO |G |OO |OO

2 W || |N]|© | |®© |

)
51.8 (170)
)

57.9 (190

= IN|W|O | |N]|00 | | |®© |

(

(
54.9 (180

(

(

)
61.0 (200)

o |OO |00 |0 OO |OO |OO |OO |OCO |OO | OO | O

Q |CO |00 |OCO |JOO |OO | OO |OO |OCO |OO | OO | O

Q |CO |00 |0 |OO |OO OO |OCO |CO | OO | OO | CO
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1. REFERENCE MATERIALS

1.4.2 LUFFING JIB ATTACHMENT

A\ CAUTION

In the area showing [-] mark, do not propel.

Machine may overturn.

Failure to observe this precaution may result in serous
injuries or loss of life.

If the machine has to propel by some reason, observe
the following points.

Do not propel with a load lifted.
Propel with low speed and gently.
Propel on the flat and firm ground.

Ensure to check the ground condition and propel on
the slope angle smaller than shown in the chart.

Propel straight against slope.

Provide the gentle slope at the beginning and end
positions of slope.

Propel upward downward on slope
(6 : allowable angle)

FORWARD BACKWARD

JIB OFFSET ANGLE

JIB OFFSET
ANGLE

LUFFING BOOM ANGLE

LUFFING BOOM ANGLE

10000B-1 1-30
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1. REFERENCE MATERIALS

1. 10000B-1 LUFFING JIB PROPEL
ALLOW SLOPE ANGLE

Jib length m (ft) 18.3 (60) Jib length m (ft) 21.3 (70)
Jib offset angle 25° Jib offset angle 25°
Configuration Forward Backward Configuration Forward Backward
Boom length| Boom angle | Boom angle Boom length| Boom angle | Boom angle
m (ft) 75° 70° 75° 70° m (ft) 75° 70° 75° 70°
18.2 (60) 2° 3° 8° 7° 18.2 (60) 2° 3° 7° 7°
21.2 (70) 2° 3° 7° 6° 21.2 (70) 2° 3° 6° 6°
24.3 (80) 1° 3° 5° 5° 24.3 (80) 2° 3° 5° 4°
27.3 (90) 1° 2° 4° 4° 27.3 (90) 2° 3° 4° 3°
30.4 (100) 1° 2° 4° 3° 30.4 (100) 1° 3° 3° 2°
33.4 (110) 1° 2° 3° 2° 33.4 (110) 1° 2° & 2°
36.5 (120) 1° 2° 2° 1° 36.5 (120) 1° 2° 2° 1°
39.5 (130) 1° 2° 1° - 39.5 (130) 1° 2° 1° -
42.6 (140) 1° 2° 1° - 42.6 (140) 1° 2° - -
Jib length m (ft) 18.3 (60) Jib length m (ft) 21.3 (70)
Jib offset angle 30° Jib offset angle 30°
Configuration Forward Backward Configuration Forward Backward
Boom length| Boom angle | Boom angle Boom length| Boom angle | Boom angle
m (ft) 75° 70° 75° 70° m (ft) 75° 70° 75° 70°
18.2 (60) 2° 3° 8° 7° 18.2 (60) 2° 3° 7° 7°
21.2 (70) 2° 3° 6° 6° 21.2 (70) 2° 3° 6° 5°
24.3 (80) 2° 3° 5° 5° 24.3 (80) 2° 3° 5° 4°
27.3 (90) 2° 3° 4° 4° 27.3 (90) 2° 3° 4° 3°
30.4 (100) 1° 3° 4° 3° 30.4 (100) 2° 3° 3° 2°
33.4 (110) 1° 2° 3° 2° 33.4 (110) 1° 3° 2° 2°
36.5 (120) 1° 2° 2° 1° 36.5 (120) 1° 3° 1° 1°
39.5 (130) 1° 2° 1° - 39.5 (130) 1° 3° 1° -
42.6 (140) 1° 2° - - 42.6 (140) 1° 2° - -
Jib length m (ft) 24.4 (80) Jib length m (ft) 27.4 (90)
Jib offset angle 25° Jib offset angle 25°
Configuration Forward Backward Configuration Forward Backward
Boom length| Boom angle | Boom angle Boom length| Boom angle | Boom angle
m (ft) 75° 70° 75° 70° m (ft) 75° 70° 75° 70°
18.2 (60) 2° 3° 7° 6° 18.2 (60) 2° 3° 6° 5°
21.2 (70) 2° 3° 5° 5° 21.2 (70) 2° 3° 5° 4°
24.3 (80) 2° o 4° 4° 24.3 (80) 2° 3° 4° 3°
27.3 (90) 2° 3° 3° 3° 27.3 (90) 2° 3° 3° 2°
30.4 (100) 2° 3° 3° 2° 30.4 (100) 2° 3° 2° 1°
33.4 (110) 1° SN 2° 1° 33.4 (110) 2° 3° 2° 1°
36.5 (120) 1° 3° 1° - 36.5 (120) 1° 3° 1° -
39.5 (130) 1° 3° - - 39.5 (130) 1° 3° - -
42.6 (140) 1° 2° - - 42.6 (140) 1° 3° - -
Jib length m (ft) 24.4 (80) Jib length m (ft) 27.4 (90)
Jib offset angle 30° Jib offset angle 30°
Configuration Forward Backward Configuration Forward Backward
Boom length| Boom angle | Boom angle Boom length| Boom angle | Boom angle
m (ft) 75° 70° 75° 70° m (ft) 75° 70° 75° 70°
18.2 (60) 2° 3° 7° 6° 18.2 (60) 3° 4° 6° 5°
21.2 (70) 2° 3° 5° 5° 21.2 (70) 2° 3° 5° 4°
24.3 (80) 2° 3° 4° 4° 24.3 (80) 2° 3° 4° 3°
27.3 (90) 2° 3° 3° 3° 27.3 (90) 2° 3° 3° 2°
30.4 (100) 2° 3° 3° 2° 30.4 (100) 2° 3° 2° 1°
33.4 (110) 2° 3° 2° 1° 33.4 (110) 2° 3° 1° -
36.5 (120) 1° 3° 1° - 36.5 (120) 2° 3° 1° -
39.5 (130) 1° 3° - - 39.5 (130) 1° 3° - -
42.6 (140) 1° 3° - - 42.6 (140) 1° 3° - -
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Jib length m (ft) 30.5 (100)
Jib offset angle 25°
Configuration Forward Backward
Boom length| Boom angle | Boom angle
m (ft) 75° 70° 75° 70°
18.2 (60) 2° 3° 5° 5°
21.2 (70) 2° 3° 4° 3°
24.3 (80) 2° 3° 3° 2°
27.3 (90) 2° 3° 2° 1°
30.4 (100) 2° 3° 2° 1°
33.4 (110) 2° 3° 1° -
36.5 (120) 2° 3° - -
39.5 (130) 1° 3° - -
Jib length m (ft) 30.5 (100)
Jib offset angle 30°
Configuration Forward Backward
Boom length| Boom angle | Boom angle
m (ft) 75° | 70° | 75° | 70°
18.2 (60) 3° 4° 5° 5°
21.2 (70) 3° 4° 4° 3°
24.3 (80) 2° 3° 3° 2°
27.3 (90) 2° 3° 2° 1°
30.4 (100) 2° 3° 1° 1°
33.4 (110) 2° 3° 1° -
36.5 (120) 2° 3° - -
39.5 (130) 2° 3° - -
Jib length m (ft) 36.6 (120)
Jib offset angle 25°
Configuration Forward Backward
Boom length| Boom angle | Boom angle
m (ft) 75° | 70° | 75° | 70°
18.2 (60) 3° 4° 4° 4°
21.2 (70) 2° 4° 3° 2°
24.3 (80) 2° 3° 2° 1°
27.3 (90) 2° 3° 1° -
30.4 (100) 2° 3° 1° -
33.4 (110) 2° 3° - -
36.5 (120) 2° 3° - -
39.5 (130) 2° 3° - -
Jib length m (ft) 36.6 (120)
Jib offset angle 30°
Configuration Forward Backward
Boom length| Boom angle | Boom angle
m (ft) 75° 70° 75° 70°
18.2 (60) S 4° 4° 3°
21.2 (70) 3° 4° 3° 2°
24.3 (80) & 4° 2° 1°
27.3 (90) 2° 4° 1° -
30.4 (100) 2° 4° 1° -
33.4 (110) 2° 3° - -
36.5 (120) 2° 3° - -
39.5 (130) 2° 3° - -

10000B-1
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Jib length m (ft) 33.5 (110)
Jib offset angle 25°
Configuration Forward Backward
Boom length] Boom angle | Boom angle
m (ft) 75° 70° 75° 70°
18.2 (60) 3° 4° 5° 4°
21.2 (70) 2° 3° 4° 3°
24.3 (80) 2° 3° 3° 2°
27.3 (90) 2° 3° 2° 1°
30.4 (100) 2° 3° 1° -
33.4 (110) 2° 3° 1° -
36.5 (120) 2° 3° - -
39.5 (130) 2° 3° - -
Jib length m (ft) 33.5 (110)
Jib offset angle 30°
Configuration Forward Backward
Boom length] Boom angle | Boom angle
m (ft) 75° 70° 75° 70°
18.2 (60) B> 4° &’ 4°
21.2 (70) 3° 4° 4° 3°
24.3 (80) 2° 4° 3° 2°
27.3 (90) 2° 3° 2° 1°
30.4 (100) 2° & 1° -
33.4 (110) 2° 3° 1° -
36.5 (120) 2° 3° - -
39.5 (130) 2° 3° - -
Jib length m (ft) 39.6 (130)
Jib offset angle 25°
Configuration Forward Backward
Boom length| Boom angle | Boom angle
m (ft) 75° 70° 75° 70°
18.2 (60) 3° 4° 4° 3°
21.2 (70) 3° 4° 3° 2°
24.3 (80) 2° 4° 2° 1°
27.3 (90) 2° 4° 1° -
30.4 (100) 2° 3° - -
33.4 (110) 2° 3° - -
36.5 (120) 2° 3° - -
39.5 (130) 2° 3° - -
Jib length m (ft) 39.6 (130)
Jib offset angle 30°
Configuration Forward Backward
Boom length| Boom angle | Boom angle
m (ft) 75° 70° 75° 70°
18.2 (60) 3° 4° 3° 3°
21.2 (70) 3° 4° 2° 2°
24.3 (80) 3° 4° 1° 1°
27.3 (90) 3° 4° 1° -
30.4 (100) 2° 4° - -
33.4 (110) 2° 4° - -
36.5 (120) 2° 3° - -
39.5 (130) 2° 3° - -
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Jib length m (ft) 42.7 (140)
Jib offset angle 25°
Configuration Forward Backward
Boom length] Boom angle | Boom angle
m (ft) 75° 70° 75° 70°
18.2 (60) 3° 4° 3° 2°
21.2 (70) 3° 4° 2° 1°
24.3 (80) 3° 4° 1° -
27.3 (90) 2° 4° - -
30.4 (100) 2° 4° - -
33.4 (110) 2° 3° - -
36.5 (120) 2° 3° - -
39.5 (130) 2° 3° - -
Jib length m (ft) 42.7 (140)
Jib offset angle 30°
Configuration Forward Backward
Boom length] Boom angle | Boom angle
m (ft) 75° 70° 75° 70°
18.2 (60) 3° 5° 3° 2°
21.2 (70) 3° 4° 2° 1°
24.3 (80) 3° 4° 1° -
27.3 (90) 3° 4° - -
30.4 (100) 3° 4° - -
33.4 (110) 2° 4° - -
36.5 (120) 2° 4° - -
39.5 (130) 2° 3° - -
Jib length m (ft) 48.8 (160)
Jib offset angle 25°
Configuration Forward Backward
Boom length] Boom angle | Boom angle
m (ft) 75° 70° 75° 70°
18.2 (60) 3° 4° 2° 1°
21.2 (70) 3° 4° 1° -
24.3 (80) 3° 4° - -
27.3 (90) 3° 4° - -
30.4 (100) 2° 4° - -
33.4 (110) 2° 4° - -
36.5 (120) 2° 4° - -
Jib length m (ft) 48.8 (160)
Jib offset angle 30°
Configuration Forward Backward
Boom length| Boom angle | Boom angle
m (ft) 75° 70° 75° 70°
18.2 (60) 4° 5° 1° 1°
21.2 (70) 3° 5° 1° -
24.3 (80) 3° 4° - -
27.3 (90) 3° 4° - -
30.4 (100) 3° 4° - -
33.4 (110) 3° 4° - -
36.5 (120) 2° 4° - -

Jib length m (ft) 45.7 (150)
Jib offset angle 25°
Configuration Forward Backward
Boom length| Boom angle | Boom angle
m (ft) 75° 70° 75° 70°
18.2 (60) 3° 4° 2° 2°
21.2 (70) 3° 4° 1° 1°
24.3 (80) 3° 4° 1° -
27.3 (90) 2° 4° - -
30.4 (100) 2° 4° - -
33.4 (110) 2° 4° - -
36.5 (120) 2° 3° - -
39.5 (130) 2° 3° - -
Jib length m (ft) 45.7 (150)
Jib offset angle 30°
Configuration Forward Backward
Boom length] Boom angle | Boom angle
m (ft) 75° 70° 75° 70°
18.2 (60) 4° 5° 2° 1°
21.2 (70) 3° 5° 1° -
24.3 (80) 3° 4° - -
27.3 (90) 3° 4° - -
30.4 (100) Bk 4° - -
33.4 (110) 3° 4° - -
36.5 (120) 2° 4° - -
39.5 (130) 2° 4° - -
Jib length m (ft) 51.8 (170)
Jib offset angle 25°
Configuration Forward Backward
Boom length| Boom angle | Boom angle
m (ft) 75° 70° 75° 70°
18.2 (60) 3° 5° 1° -
21.2 (70) 3° 4° - -
24.3 (80) 3° 4° - -
27.3 (90) 3° 4° - -
30.4 (100) 3° 4° - -
33.4 (110) 2° 4° - -
36.5 (120) 2° 4° - -
Jib length m (ft) 51.8 (170)
Jib offset angle 30°
Configuration Forward Backward
Boom length| Boom angle | Boom angle
m (ft) 75° 70° 75° 70°
18.2 (60) 4° 5° 1° -
21.2 (70) 4° 5° - -
24.3 (80) 3° 5° - -
27.3 (90) 3° 4° - -
30.4 (100) 3° 4° - -
33.4 (110) 3° 4° - -
36.5 (120) 3° 4° - -
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1.5 ENGINE MAIN SPECIFICATION

Engine

Configuration of engine

Total poston displacement
Roted output

Max. torque

Specific fuel consumption

Dry engine weight

FUEL CONSUMPTION ( REF )

10000B-1 : Hino Model JOBE-UV diesel engine
(complying with the Interim Tier4 & Stage I1IB Emission Regulations)
10000B-1 : Hino Model JOBE-VM diesel engine

4 cycle, water cooled, vertical in-line 6, direct injection, turbo-charged,

intercooled
7.684 Litter

213 kW /2,100 min-1

1,017 N *m / 1,600 min-1

212 g/ kWh /2,100 min-1

Approx. 735 kg

Hourly fuel consumption at engine rated output when crawler crane is working.

Fuel consumption (L/hr)

At rated output

At crane work (*1)

At foundation work (*2)

10000B-1: JOBE-UV
10000B-1: JOBE-VM

54.1

16.2

27.0

(*1) Is calculated with assumption that average load ratio is 30%

at crane work and fuel consumption is proportional to load.

(*2) Is calculated with assumption that average load ratio is 60%

at foundation work and fuel consumption is proportional to load.

Since fuel consumption may vary depending on work content, operators technique and waiting time

at actual work, the above figure is for reference only.

Fuel consumption based on energy saving function including G engine mode , G winch mode or

auto-idling stop are not Included.

10000B-1
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ENGINE PERFORMANCE CURVE

This indicates performance curve of single unit of engine.

This does not include performance lowering based on work load.

(N+m)
/ 1000
B @
o // \ 900 g
220 800
// /Ci 700
180 /| \

Output
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140 /

100 /

(g-ki-h)
60 260 &
&
-
240 @
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20 220 O
200
1000 1400 1800 2200 2600 3000

Engine speed  (min-")
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2. MAINTENANCE STANDARDS TEST PROCEDURES

2.1 MAINTENANCE STANDARD

211 PIN, BUSHING, SPRING, LINING AND SHEAVE

1. Pin, Bushing
. A
e S T
d d
D D
\  /
YNy ____ - - - — =
PIN Bushing
Unit : mm (inch)
Std. Usable See
Name Location ltem | dimension limit Remedy '
figure
D D’
Front/rear 5 44.0 43.82 Fig.2-1
drum (1.732) (1.725) (P.2-6)
Pawl Replace ———
Boom drum 5 45.0 44.82 Fig.2-3
(1.772) (1.765) (P.2-7)
7 38.1 37.92
(1.5) (1.493)
13.0 12.85
Pin 8,9 .
(0.512) (0.506) Fig.2-5
Brake pedal Replace
10 13.0 12.85 (P.2-8)
(0.512) (0.506)
11, 12 10.0 9.96
(0.394) (0.392)
114.7 114.04 Fig.2-6
Boom foot 2 Replace
(4.516) | (4.490) P (P.2-8)
Unit : mm (inch)
Std. Usable See
Name Location Iltem | dimension limit Remedy !
figure
d d’
44.0 44.26 Fig.2-1
Pawl (Front/rear 2 Replace
wi ( ) 1.732) | (1.743) P (P.2-6)
. 45.0 45.27 Fig.2-3
Bushin Pawl (Boom 3 Replace
g (Boom) w772) | (1.782) P (P.2-7)
Boom foot 3 115.0 115.35 Replace Fig.2-6
4.528) | (4.541) P (P.2-8)
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2. MAINTENANCE STANDARDS TEST PROCEDURES

2. Spring
— < >
Free length I Free length I
Unit : mm (inch)
. Std. free Usable limit of See
Location Item Remedy .
length free length figure
72
68.4 Fig.2-1
Front/rear drum pawl 5 (2.835) g
. (2.693) (P.2-6)
(Compression)
2 68.4 Fig.2-3
Boom drum pawl 5 (2.835) ) Replace g
. (2.693) (P.2-7)
(Compression)
61.5
63.9 Fig.2-5
Brake pedal 15 (2.421) 251 (Fl>gz 5
(Tension) ' '
10000B-1 2-4 Published 10-09-13, Control # 215-03



2. MAINTENANCE STANDARDS TEST PROCEDURES

3. Sheave
Standard root diameter -~
| P d
N ——
| Groove 40 to 45 degrees
/ \Sg?adius
| X
Unit : mm (inch)
. Std. root Use Groove See
Location Item . e Remedy ) )
diameter limit radius figure
Boom point 8 494 491 15.5
P (19.449) | (19.331) (0.610)
Idler sheave 9 549 546 155
(21.614) (21.496) (0.610) Fig.2-6
Auxiliary sheave | 10 494 491 Lo (P.2-8)
y (19.449) | (9331) | (0.610)
Upper spreader 1 381 3795 ezfce 8
PRersp (15000 | (14841 | O | (0439)
Lower spreader 5 381 379.5 P 11.0 Fig.2-8
P (15.000) | (14.941) (0.433) (P.2-9)
Jib point 12 549 546 14.0 Fig.2-7
Jib strut 13 (21.614) | (21.496) (0.551) (P.2-9)
381 379.5 11.5 Fig.2-8
Gant k 6
antry pea (15.000) | (14.941) 0.453) | (P.2-9)
Published 10-09-13, Control # 215-03 2-5
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2. MAINTENANCE STANDARDS TEST PROCEDURES

Fig.2-1 Front/rear drum lock assy

117 mm (4.606 inch)

Wear Limit : 3 mm (0.118 inch)

Fig.2-2 Pawl

10000B-1 2-6 Published 10-09-13, Control # 215-03



2. MAINTENANCE STANDARDS TEST PROCEDURES

/

7//{/////)&\///////

2

Fig.2-3 Boom drum lock assy

109 mm (4.291 inch)

Wear Limit : 3 mm (0.118 inch)

Fig.2-4 Pawl
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2. MAINTENANCE STANDARDS TEST PROCEDURES

Fig.2-5 Brake pedal

11

Fig.2-6 Crane assy
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2. MAINTENANCE STANDARDS TEST PROCEDURES

Fig.2-7 Jib assy

= 1O

W\
S o.©‘oo.© E @ S
o @@: o

Fig.2-8 Gantry assy

©

Published 10-09-13, Control # 215-03 2-9 10000B-1



2. MAINTENANCE STANDARDS TEST PROCEDURES

2.1.2 PROPEL DEVICE

1. Crawler shoe

30 30
(1.752)(1.752)
23 140
(0.906 (5.512)
I\
I
P
—
| \
_// \\__
T =y R10 ,~
| | I | (0.394)i
l ) l

58
(2.284)

Unit : mm(inch)

Std. dimension | Usable limit | Remedy
Pin hole (D) d45 ©46.6
(1.772) (1.835) .
® ® Build-up
Pin 44.45 44.25 or
(1.750) (1.742) replace
228 234.6
Pitch (P
ftch (P) (8.976) (9.236)

Distance between pins when 6 pcs of shoes are

connected and tension applied : 1368 to 1378 mm

(53.858 to 54.252 inch)

10000B-1

2-10

10
(0.394)

Wear limit : 2 mm (0.079 inch)
Remedy : Build-up or replace

Unit : mm (inch)

Published 10-09-13, Control # 215-03



2. MAINTENANCE STANDARDS TEST PROCEDURES

2. Drive tumbler

R10
(0.394)
3 fa—C
o |
[©X%e) T
o™ —
29
©~
32 R10 %ﬁ/f
o (0.394) >
36.5
1437y /] T
K035
87y
ket

Wear limit : 2 mm (0.079 inch)
Remedy : Build-up or replace

152
(5.984)
36 40
(1.417) (1.575)
23
R12 7d
©472) | " %% (0906)
/ e
s . 40
R30 % (1.5748)
(1.181) S 4
0 Hardened area
©
R10 R10
(0.394) (0.394)
Wear limit : 2
R4 (0.079)
(0.158)
R4
| (0.158)
SECTIONA-A SECTIONC-C Unit : mm (inch)
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2. MAINTENANCE STANDARDS TEST PROCEDURES

3. Idler
E— EE—
: JJJ 1
- .
L= @ -
1 | e
| |
M !
3= f3o=cpr=m- B T A
_ﬂi' c i
! 1k "
At
\
“ Wear limit : 4 mm (0.158 inch)
(2.913) Remedy :'Build-up'orreplace
150
(5.906)
Unit : mm (inch)
Wear limit : 2 mm (0.079 inch)
Remedy : Build-up or replace
Symbol Item Std. dimension Usable limit Remedy
. o777 Build-up or
A Outer diameter ®785 (30.906
! ! ( ) (30.591) replace
Std. dimension Tolerance Standard Allowable
-0.036
Shaft | (-0.001)
4 Gap between ('%%7013) Gap
shaft and bushing | ®110 (4.331) i 0.175 (0.007) Gap
’ 0.232 (0.009
Bore | (+0.006) ( )
+0.139 Replacement
(+0.006) of bushing
+0.117
Shaft | (+0-005) | e rference
Interference of +0.092
0.057 (0.002) Interference
c sprocket and 125 (4.921) (+0.004) o 0 (0)
bushing +0.047 0.117 (0.005)
Bore | (+0.002)
+0 (+0)
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2. MAINTENANCE STANDARDS TEST PROCEDURES

4. Track roller (Lower roller)

448
(17.638)
268
(10.551)
212
(8.345)

76.4
(3.008)

R10

g
©
(0.394)
R5
(0.197) S

Unit : mm (inch)

Unit : mm (inch)

Symbol Item Std. dimension Usable limit Remedy

282 Build-up or
(11.102) replace

A Outer deameter 288 to 292 (11.339 to 11.496)

Std.

. . Tolerance standard Allowable
dimension

-0.036
-0.001

Shaft (-0.001)

Gap between of shaft -0.090 Gap s Replacement of
and bushing ®90 (-0.004) | 0.266 (0.011) Oa:

3.543 t X

( ) +0.28 o (0.032)

(+0.011) | 0.37 (0.014)

+0.23

(+0.009)

+0.12
(+0.005)

+0.11 Interference

Interference
Interference of roller ®105 (+0.004) | 0.075 (0.003)

C . 0 Replace
and bushing (4.134) +0.035 to 0)

(+0.001) | 0.12 (0.005)

0

(0)

bushing

Bore

Shaft

Bore
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2. MAINTENANCE STANDARDS TEST PROCEDURES

5. Guide roller (Upper roller)

R10 R5
(0.394) (0.197)
( 1)
N
I
i S — ————— —————
A : _I—‘-—@V i B B
. doo o 8
—
—1
I
N
60 80 60
(2.362) (3.150) (2.362)
200
(7.874)
Unit : mm (inch)
Unit : mm (inch)
Symbol Item Std. dimension Usable limit Remedy
A Outer diameter ®230 222 Build-up or
(9.056) (8.740) replace

10000B-1 2-14 Published 10-09-13, Control # 215-03



2. MAINTENANCE STANDARDS TEST PROCEDURES

6. Guide bar
LEFT SIDE
RIGHT SIDE

(23.622)

600

600
(23.622)

i D
18 8 1 I
(2355%%2) t = 32 mm (1.260 inch)
“ 3zﬁ)e)
08 '
0~
o ——
DETAIL A
Unit : mm (inch)
Unit : mm (inch)
Symbol Item Std. dimension Usable limit Remedy
. . 55 30 Build-up or
A Height of guide bar
gt ot gul (2.165) (1.181) replace
2-15

Published 10-09-13, Control # 215-03
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2. MAINTENANCE STANDARDS TEST PROCEDURES

7. Propel brake plate

SEPARATOR PLATE
FRICTION PLATE

Std. dimension Wear limit
Name of plate Number (Total) (Total) Std. brake torque
Friction plate 4 21.2mm
22.7 mm (0.835 inch) 528 to 712 N-m
Separator plate 5 (0.894 inch) Amount of wear : (389 to 525 Ibs-ft)
1.5 mm (0.059 inch)
10000B-1 2-16 Published 10-09-13, Control # 215-03



2. MAINTENANCE STANDARDS TEST PROCEDURES

2.2 PERFORMANCE STANDARD AND TEST PROCEDURE

1. TERMINOLOGY
Standard value : Standard of assembling new ma-
chine.
When the value exceeds the standard, repair or re-
place the part as required to maintain machine per-
formance and or safety.
Temperature of oil : It means temperature of hy-
draulic oil.

2. As to the items of which limit of use is not shown, re-
ferring to standard value as the guidance, repair or
replace the part as required.

A\ WARNING

Operate the machine according to the sign from a
designated personnel.

Draw the ropes around the area where the machine
operates to keep out everyone.

Check that the overhoist prevention (for hook/
boom) correctly operates.

Lock all functions that are not used.

Do not attempt sudden startup/sudden stop.

Published 10-09-13, Control # 215-03
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2. MAINTENANCE STANDARDS TEST PROCEDURES

22.1 OPERATING SPEED
No. ltem Test condition Test procedure Standard value
Mode : Power mode Measure the time taken to
Boom Engine min™ : High idling rotate drum 10 times.
hoist Temperature of oil : 45 to 55°C (Start measuring after rotation
1 17.9 to 21.1 sec
rope (113 to 131°F) [ becomes stable.)
speed Boom Length : Basic boom Take average of 3 times
Loading : No load measuring.
Front and Mode : Power mode Measure the time taken to Low =
rear Engine min™ : High idling rotate drum 10 times. (Trimmer low)
o | drum Temperature of oil : 45 to 55°C (Start measuring after rotation 34.1 to 39.9 sec
rope (113 to 131°F) [ becomes stable.) High =
speed Loading : No load Take average of 3 times (Trimmer high)
measuring. 9.1 to 11.0 sec
Mode : Power mode Measure the time taken to
Engine min™ : High idling rotate machine one time.
Swing Temperature of oil : 45 to 55°C Measure the time for 2nd
3 speed (113 to 131°F) | rotation after 1st preliminary 18.3 to 21.5 sec
Boom Length : Basic boom rotation.
Loading : No load Take average of 3 times
Swing mode : Free high measuring.
Mode : Power mode Measure the time taken to
Engine min™ : High idling propel machine the distance of
Temperature of oil : 45 to 55°C 20 m (66 ft). Low =
4 Propel (113 to 131°F) | Propel machine first preliminary |[71.4 to 82.8 sec
speed Boom Length : Basic boom more than 2 m (6.6 ft) before High =
Place : Firm and starting the measuring. 48.6 to 56.5 sec
level ground Take average of 3 times
measuring.
Mode : Standard mode [ Measure the deflection amount
Engine min™ : High idling resulted from propelling the
Temperature of oil : 45 to 55°C distance of 20 m (66 ft).
5 Propelling (113 to 131°F) [ Propel machine first preliminary | Within 600 mm
deflection | Boom Length : Basic boom more than 2 m (6.6 ft) before (23.622 inch)
Place : Firm and starting the measuring.
level ground Take average of 3 times
measuring.

10000B-1

20 m (65.6 ft)

Deflection
amount

2-18
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2. MAINTENANCE STANDARDS TEST PROCEDURES

2.2.2 POINT AND METHOD OF MEASURING PRESSURE

Use a pressure gauge which has a surplus of more than
10 MPa for pressures to be measured and which has
passed the inspection.

Prior to pressure measurement, clean the port for pres-
sure measurement so as to be free from oil and dust.

Connector and hose for measuring pressure.
Connector: 9999406548
Hose: 9999429916

No. Item Test condition Test procedure Standard value
1 |Main « Engine speed : High idling 1. Lower the rear drum hook onto the |31.9 MPa
« Propel right |+ Temperature of oil : ground. (4,627 psi)
e Rear drum 45to 55° C (113 to 131° F) 2. Lock the rear winch drum with the
» Mode : Power mode drum lock.

3. Make the valve relieve by rear
drum winch lowering operation.

PRESSURE GAUGE RELIEF VALVE

PORT (PF1/4) \

@@%@
e
s

Published 10-09-13, Control # 215-03 2-19 10000B-1



2. MAINTENANCE STANDARDS TEST PROCEDURES

Standard value

Mode : Power mode

3. Make the valve relieved by front
drum winch lowering operation.

No. ltem Test condition Test procedure
2 |Main * Engine speed : High idling 1. Lower the front drum hook onto the {31.9 MPa
« Propel left |+ Temperature of oil : ground. (4,627 psi)
« Front drum 45 to 55° C (113 to 131° F) 2. Lock the front winch drum with the
drum lock.

PRESSURE GAUGE

PORT (PF1/4) \

RELIEF VALVE

dg

P

{

Standard value

Temperature of oil :
45 to 55° C (113 to 131° F)

Mode : Power mode

3. Make the valve relieved by boom
lowering operation.

No. ltem Test condition Test procedure
3 |Boom » Engine speed : High idling 1. Lower the boom onto the ground. [31.9 MPa
. 2. Lock the boom drum. (4,627 psi)

10000B-1

PRESSURE GAUGE

RELIEF VALVE

PORT (PF1/4) \

(@]

&4

r=

M

2-20
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2. MAINTENANCE STANDARDS TEST PROCEDURES

No. Iltem Test condition Test procedure Standard value
4 |Swing » Engine speed : High idling 1. Lock the upper not to turn with the |27.5 MPa
« Temperature of oil : swing lock pin and parking brake. | (3,989 psi)
45t0 55° C (113 to 131° F) 2. Make the valve relieved by swing
 Swing mode : Free high operation.
* Mode : Power mode

PRESSURE GAUGE A
PORT (PF 1/4)

%)
.(. -
. Il l""' O

VIEW FROM A RELIEF VALVE

Published 10-09-13, Control # 215-03 2-21 10000B-1



2. MAINTENANCE STANDARDS TEST PROCEDURES

No. ltem Test condition Test procedure Standard value
5 |Control « Temperature of oil : Remove the cap of plug installed in  |Relief valve :
Circuit 45 to 55° C (113 to 131° F) valve block, and instal the pressure |7.0 MPa
(Primary gauge. (1,015 psi)
pressure) (Low idling)
Reduction valve :
5.4 MPa
(783 psi)
(Low idling)
PRESSURE
REDUCING RELIEF VALVE
VALVE \
(¢]
i (=)
(¢]
[NEE]
PRESSURE RELIEF PRESSURE
REDUCING GAUGE PORT
VALVE PRESSURE
GAUGE PORT
No. Item Test condition Test procedure
6 |Control e Engine speed : Low idling Operate the control lever for the section to be mea-
Circuit « Temperature of oil : sured.
(Secondary 45 to 55° C (113 to 131° F) (Operate the speed adjusting knob to the Max. posi-
pressure) tion)

Take pressure out from the quick coupler of the control

valve spool end.

Standard value

Front/rear drum

2.65 t0 2.94 MPa (384 to 426 psi)

Propel 1.42 to 1.62 MPa (206 to 235 psi)
Swing 1.62 to 1.92 MPa (235 to 278 psi)
Third drum 2.65 to 2.94 MPa (384 to 426 psi)
Boom 2.50 to 2.79 MPa (363 to 405 psi)

10000B-1
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2. MAINTENANCE STANDARDS TEST PROCEDURES

No. Iltem Test condition Test procedure Standard value
7 |Gantry » Engine speed : High idling 1. Raise the gantry high, and fix it with | Port relief set
raising/ « Temperature of Hydraulic oil : the gantry fixing pin. Raise : 20.6 MPa
lowering 45 to 55° C (113 to 131° F) 2. Make the valve relieved by raising | (2,988 psi)

or lowering the gantry operation.
Lower : 4.9 MPa
(711 psi)

Lower Circuit :
20.6 MPa
(2,988 psi)

RELIEF VALVE PRESSURE GAUGE RELIEF VALVE (LOWERING)

(GANTRY RAISE/LOWER) PORT (PF 1/4)
20.6 MPa (2,988 psi)

RELIEF VALVE (RAISING)
20.6 MPa (2,988 psi)

4.9 MPa (711 psi)

Published 10-09-13, Control # 215-03
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2. MAINTENANCE STANDARDS TEST PROCEDURES

2.2.3 SLEWING RING

UPPER FRAME WITHIN 100 mm (3.937 inch)
_———
- 1]
R U B\ N\
=—_E5/ /4“— Measuring point.
T —— T ——rrn [ ) s . Front center or rear center of

‘ || the upper frame.
|
|
|

DIAL GAUGE

Al

\ ]

R

/
LOWER FRAME Measuring point.
Front center or rear center of
the lower frame.
COUNTERWEIGHT : FULL
Condition of measurement Amount of play

Boom length : 15.2 m (50 ft)
Radius : 9.14 m (30 ft)
Load : 36.8 1t (82,500 Ibs)

Less than 3 mm
(0.118 inch)

10000B-1 2-24 Published 10-09-13, Control # 215-03
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3. GENERAL WORK STANDARD

3.1 TIGHTENING TORQUE OF CAP SCREWS AND NUTS

3.1.1 STANDARD TIGHTENING TORQUE
Unless otherwise specified, torque all screws and nuts on this machine to the values shown in the following tables.

METRIC COARSE THREADS (PLATED)

Classification
Nominal 4T 4
size Tightening torque N-m (ft-Ibs) Tightening torque N-m (ft-Ibs)

Dry Lubricated Dry Lubricated

M6 46 to 5.6 3.9 to 4.7 10 to 12.2 8.4 to 10.2
(0.47 to 0.57) (0.40 to 0.48) (1.02 to 1.24) (0.85 to 1.05)

M8 11.1 to 12.2 10.3 to 10.5 24.4 to 30.1 20.2 to 24.8
(8.1 to 9.9) (6.9 to 8.5) (18.2 to 22.2) (14.9 to 18.3)

M10 22 to 27 18.5 to 22.7 47.6 to 58.2 40.6 to 49.6
(16.3 to 19.9) (13.7 to 16.7) (35.1 to 42.9) (29.9 to 36.5)

M12 37.1 to 45.3 32.7 to 39.9 81.0 to 99.2 68.8 to 84.0
(27.3 to 33.3) (24 to 29.4) (59.8 to 73) (50.7 to 61.9)

M14 59.1 to 72.3 50.2 to 61.5 129 to 157 109 to 133
(43.6 to 53.2) (37.1 to 45.3) (94.5 to 115.5) (79.9 to 97.7)

M16 90 to 110 75.9 to 92.7 194 to 238 163 to 199
(66.2 to 81) (55.9 to 68.3) (143 to 175) (121 to 147)

M18 123 to 151 105 to 129 274 to 334 229 to 281
(91 to 111) (77.3 to 94.5) (202 to 246) (169 to 207)

M20 174 to 212 146 to 178 379 to 463 318 to 388
(128 to 156) (107 to 131) (279 to 341) (234 to 286)

M22 229 to 281 194 to 238 503 to 615 423 to 517
(169 to 207) (143 to 175) (371 to 453) (312 to 382)

M24 300 to 366 238 to 292 643 to 787 520 to 636
(220 to 250) (175 to 215) (474 to 580) (382 to 468)

M27 432 to 528 353 to 431 943 to 1153 768 to 938
(319 to 389) (260 to 318) (696 to 850) (579 to 707)

M30 591 to 723 494 to 604 1279 to 1563 1075 to 1315
(436 to 532) (364 to 444) (942 to 1152) (793 to 969)

M33 794 to 970 661 to 809 1721 to 2101 1446 to 1768
(585 to 715) (488 to 596) (1267 to 1549) (1066 to 1302)

M36 1023 to 1251 856 to 1046 2205 to 2659 1843 to 2253
(754 to 922) (630 to 770) (1625 to 1985) (1358 to 1660)
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3. GENERAL WORK STANDARD

METRIC FINE THREADS (PLATED)

Classification
Nominal 47 [l
size Tightening torque N-m (ft-Ibs) Tightening torque N-m (ft-Ibs)
Dry Lubricated Dry Lubricated
M8 11.6 to 14.2 9.8 to 12 256 to 31.2 21.1 to 25.9
(8.6 to 10.4) (7.2 to 8.8) (18.8 to 23) (15.6 to 19)
M10 229 to 281 19.4 to 23.8 49.4 to 60.4 42.7 to 51.7
(16.9 to 20.7) (14.3 to 17.5) (36.4 to 44.4) (31.2 to 38.2)
M12 40.6 to 49.6 34.4 to 42 87.3 to 106.7 73.2 to 89.4
(29.9 to 36.5) (25.4 to 31.6) (64.3 to 78.7) (53.9 to 65.9)
M16 94 to 116 79.4 to 97 202 to 248 172 to 210
(69.6 to 85) (58.5 to 71.5) (149 to 183) (127 to 155)
M20 185 to 227 157 to 191 406 to 496 335 to 409
(137 to 167) (116 to 142) (299 to 365) (247 to 301)
M24 318 to 388 265 to 323 688 to 840 573 to 701
(234 to 286) (195 to 239) (507 to 619) (422 to 516)
M30 635 to 777 529 to 647 1393 to 1703 1156 to 1412
(468 to 572) (390 to 476) (1027 to 1255) (851 to 1103)
M36 1058 to 1294 882 to 1078 2311 to 2825 1922 to 2350
(779 to 953) (650 to 794) (1703 to 2081) (1417 to 1731)

COARSE THREADS UNC

Classification
Coarse Threads UNC
Nominal . .
size Tightening torque N-m (ft-Ibs)
Grade 2 Grade 5 Grade 8
Dry Lubricated Dry Lubricated Dry Lubricated
1/4 7.8 (5.79) 6.9 (5.06) 12.7 (9.40) 10.8 (7.96) 17.7 (13.0) 14.7 (10.8)
5/16 15.7 (11.6) 13.7 (10.1) 255 (18.8) 21.6 (15.9) 35.3 (26.0) 30.4 (22.4)
3/8 28.4 (21.0) 23.5 (17.4) 441 (32.6) 37.3 (27.5) 61.8 (45.6) 52.0 (38.3)
7/16 44.1 (32.5) 37.3 (27.5) 68.6 (50.6) 57.9 (42.7) 97.1 (71.6) 81.4 (60.0)
1/2 68.6 (50.6) 57.9 (42.7) 105.9 (78.1) 89.2 (65.8) 149.1 (110) 125.5 (92.6)
9/16 98.1 (72.3) 82.4 (60.8) 152.0 (112) 127.5 (94.0) 215.7 (159) 180.4 (133)
5/8 137.3 (101) 115.7 (85.3) 215.7 (159) 178.5 (132) 304.0 (224) 255.0 (188)
3/4 2452 (181) 205.9 (152) 372.7 (275) 313.8 (232) 529.6 (391) 441.3 (325)
7/8 284.4 (210) 245.2 (181) 598.2 (441) 500.1 (369) 843.4 (622) 706.1 (521)
1 343.2 (253) 294.2 (217) 892.4 (658) 745.3 (550) 1255.3 (926) 1059.1 (781)
1.1/8 500.1 (369) 421.7 (311) 1118.0 (825) 931.6 (687) | 1804.4 (1331)| 1510.2 (1114)
11/4 696.3 (514) 578.6 (427) | 1559.3 (1150) | 1304.3 (962) | 2520.3 (1859) | 2118.0 (1562)
1 3/8 912.0 (673) 764.9 (564) | 2049.6 (1512) | 1716.2 (1266) | 3314.6 (2445) | 2785.1 (2054)
11/2 1216.0 (897) | 1019.9 (752) | 2716.4 (2004) | 2275.1 (1678) | 4403.2 (3248) | 3687.3 (2720)

10000B-1
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3. GENERAL WORK STANDARD

FINE THREADS UNF

Classification
Fine Threads UNF
Nominal Tightening torque N-m (ft-Ibs)
size
Grade 2 Grade 5 Grade 8
Dry Lubricated Dry Lubricated Dry Lubricated
1/4 8.8 (6.51) 7.8 (5.79) 13.7 (10.1) 11.8 (8.68) 20.6 (15.2) 16.7 (12.3)
5/16 17.7 (13.2) 14.7 (10.8) 27.5 (20.3) 23.5 (17.4) 39.2 (28.9) 33.3 (24.6)
3/8 31.4 (23.1) 26.5 (19.5) 48.1 (35.4) 40.2 (29.7) 68.6 (50.6) 56.9 (42.0)
7/16 49.0 (36.2) 41.2 (30.4) 75.5 (55.7) 62.8 (46.3) 105.9 (78.1) 89.2 (65.8)
12 75.5 (65.7) 62.8 (46.3) 116.7 (86.1) 97.1 (71.6) 164.8 (122) 137.3 (101)
9/16 106.9 (78.8) 90.2 (66.5) 165.7 (122) 138.3 (102) 235.4 (174) 195.2 (144)
5/8 152.0 (112) 126.5 (93.3) 235.4 (174) 196.1 (145) 333.4 (246) 274.6 (203)
3/4 264.8 (195) 215.7 (159) 411.9 (304) 343.2 (253) 568.8 (420) 480.5 (354)
7/8 304.0 (224) 2452 (181) 647.2 (477) 539.4 (398) 912.0 (673) 755.1 (557)
1 372.7 (275) 304.0 (224) 961.1 (709) 804.1 (593) 1353.3 (998) 1127.8 (832)
11/8 549.2 (405) 451.1 (333) 1216.0 (897) | 1019.9 (752) | 1971.1 (1454) | 1647.5 (1215)
1 1/4 755.1 (557) 627.6 (463) | 1500.4 (1107) | 1402.4 (1034) [ 2736.1 (2018) | 2275.1 (1678)
1 3/8 1010.1 (745) | 843.4 (622) | 2265.3 (1671) [ 1882.9 (1389) | 3667.7 (2705) [ 3049.9 (2249)
11/2 1333.7 (984) | 1108.2 (817) | 2981.2 (2199) | 2481.1 (1830) | 4834.7 (3566) | 4020.7 (2966)

Use thread lock to prevent bolt and nut from loosening.

(LOCTITE #242)

Before using thread lock wash rust, dirt and oil on

thread area and dry completely.

Published 10-09-13, Control # 215-03
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3. GENERAL WORK STANDARD

3.1.2 TIGHTENING TORQUE OF HYDRAULIC FITTINGS

Excessive or insufficient tightening of hose or tube fittings can cause oil leak and deformation or damage to the metal
fittings.

Therefore, to secure and obtain good fixing and performance of fittings it is necessary to tighten to the proper torque.
The follows are the recommended torques.

(1) BITE TYPE TUBE FITTINGS

Size in mm (inch) Tightening torque in Remarks
(Outside diameter % thickness) N-m (ft-Ibs) .
10 (0.364) X 1.5 (0.059) 49 to 69 (36 to 51) §\=r\
15 (0.591) X 2.0 (0.079) 127 to 157 (94 to 116) SLEEVE
18 (0.709) X 2.5 (0.098) 157 to 167 (116 to 123) Condition after
22 (0.866) X 3.0 (0.118) 196 to 216 (145 to 159) Tightening Az o
28 (1.102) X 4.0 (0.157) 245 to 284 (181 to 210) 0.2 mm (0.01”) ,h Y
35 (1.378) X 5.0 (0.197) 324 to 353 (239 to 260)

(2) SPLIT FLANGES

(From SAE Standard)

Size Tightening torque in N-m (ft-lbs) Remarks
3000 psi (210 kg/cm2) 6000 psi (420 kg/cm2)
1/2" 20 to 25 (14.5to0 19) - SPLIT FLANGE
3/4" 28 to 39 (21 to 29) 34 to 45 (25 to 33)
1" 37 to 48 (27 to 35) 56 to 68 (42 to 50) - '
11/4" 48 to 62 (35 to 45) 84 to 101 (62 to 74)
11/2" 62 to 78 (45 to 58) 158 to 180 (116 to 133) | | | '
2" 74 to 93 (54 to 69) 271 to 294 (200 to 217) ¥
(3) FLARE TYPE TUBE FITTINGS
(30° FLARE, PF THREADS)
Size Tightening torque in N-m (ft-lbs) Remarks
1/4" 2510 34 (18 to 25)
3/8" 49 t0 69 (36 to 51) MALE FEMALE
1/2" 59 to 78 (43 to 58) & J
3/4" 118 to 157 (87 to 116) %
1" 147 to 186 (108 to 137) ~ I
11/4" 167 to 226 (123 to 166)
11/2" 216 to 275 (159 to 202)
2" 255 to 333 (188 to 246)
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3. GENERAL WORK STANDARD

(4) Jubilee Clip (Low Pressure and Suction)

Nominal . .
cord Diameter Recommended torque Working pressure range

BS5315 inches mm N-m ft-lbs kg/cm? psi
12 3/8" - 1/2" 9.5 - 12 3.4 2.5 56.0 796
16 1/2" - 5/8" 11 - 16 3.4 2.5 56.0 796
20 1/2" - 3/4" 13 - 20 3.4 25 56.0 796
22 5/8" - 7/8" 16 - 22 4.5 3.3 56.0 796
25 3/4" - 1" 18 - 25 4.5 3.3 56.0 796
30 7/8" - 1 1/8" 22 - 30 45 3.3 56.0 796
35 1" -1 3/8" 25 - 35 4.5 3.3 56.0 796
40 11/8" - 1 5/8" 27 - 40 45 3.3 35.0 498
50 11/4" -1 7/8" 35 - 50 4.5 3.3 35.0 498
55 11/2" -2 1/8" 40 - 55 59 4.3 21.0 299
60 1 3/4" - 2 3/8" 45 - 60 59 4.3 21.0 299
70 2" - 2 3/4" 55 - 70 5.9 4.3 16.8 239
80 2 3/8" - 3 1/8" 60 - 80 5.9 4.3 16.8 239
90 2 3/4" - 3 1/2" 70 - 90 6.8 5.0 16.8 239
100 3 1/4" - 4" 85 - 100 6.8 5.0 16.8 239
120 3 3/4" - 4 1/2" 90 - 120 6.8 5.0 10.5 149
140 4 1/8" - 5 1/2" 110 - 140 6.8 5.0 10.5 149
150 5" - 5 3/4" 130 - 150 6.8 5.0 10.5 149
165 51/4" - 6 1/2" 135 - 165 6.8 5.0 9.8 139
190 6 1/4" - 7 1/2" 160 - 190 6.8 5.0 9.8 139
215 7 1/4" - 8 1/2" 185 - 215 7.6 5.6 9.0 128
240 8 1/4" - 9 1/2" 205 - 240 7.6 5.6 9.0 128
270 9 1/4" - 10 1/2" 235 - 270 7.6 5.6 9.0 128
290 10 1/4" - 11 1/2" 255 - 290 7.6 5.6 9.0 128
320 11 1/4" - 12 1/2" 285 - 320 7.6 5.6 9.0 128
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3. GENERAL WORK STANDARD

3.2 STANDARD PARTS

3.21 BOLT

Size and kind of bolt can be identified as shown below.

ZS00C 00000
TT

This part indicates the nominal bolt length. (L)

This part indicates the nominal size of bolt. (D)

C indicates coarse thread.
F indicates fine thread.

D J—

L)

This part indicates the strength and type of the bolts.
In case of 11 or 16, it indicates 4T class.

In case of 12 or 17, it indicates 7T class.
In case of 13 or 18, it indicates 10T class.

In case of 23, it indicates Hexagon socket set screw.

4.8 (4T) 7T 10.9 (10T)
ZS1F ZS12F ZS13F
ZS16F ZS17F ZS18F
Zs11C ZS12C ZS13C
ZS16C Zs17C 7S18C

10000B-1
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3. GENERAL WORK STANDARD

3.2.2 O-RING

Size and kind of O-Ring are identified as shown below.

el | B 1 1 JUNO
TTTTLT

- T

Published 10-09-13, Control # 215-03

It indicate inner dia. (mm)

This part indicate the thickness of the O-ring.
P is for dynamic purpose.
G is for stationary purpose.

It indicates the type of rubber.
For practical use, these are identified
as color dot on O-ring, blue, red, green, or yellow.

» In case of 11, blue one dot and is Hs70.
« In case of 12, blue two dots and is Hs90.

Color dot also indicates as follows.

* Blue and red are both of nitrile rubber.
Blue is for use within range of -25°C to 120°C.

- Red is for gasoline proof type and normally not used.

= Green is of fluorine rubber and is ranged from -15°C to 200°C.
One blue dot  ZD11  Nitrile rubber  Hs70
Two blue dots ZD12  Nitrile rubber  Hs90

One red dot Nitrile rubber  Hs70
One yellow dot Styrol rubber  Hs70
One green dot Fluorine rubber Hs70
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3. GENERAL WORK STANDARD

3.2.3 BACK-UP RING

Size and kind of back-up ring are identified as shown below.

/DOOFPO00®®0 0
TIT T LT

This part indicates the inner
diameter (mm) of the back-up rings.

This part indicates the width
of the back-up rings.

This part indicates the shape

of the back-up rings.

The numeric 75 indicates "ENDLESS".
The numeric 85 indicates "BIAS CUT".
The numeric 95 indicates "SPIRAL".

/ INNER \
[DIAME

BACK-UP RING O-RING BIAS CUT

‘ / Zl<— PRESSURE — [/ j (<«— PRESSURE
J

1pce. of the back-up ring is used. 2pce. of the back-up rings are used.

WIDTH
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3. GENERAL WORK STANDARD

BITE TYPE FITTING

PLUG for tube

Al

— Nominal diameter

A
. . Made by IHARA KOHATSU Made by NIHON AMC
Nominal Diameter
(ZF) (ZA)
10 ZF83H10000 ZA82P10000
15 ZF83H15000 ZA82P15000
18 ZF83H18000 ZA82P18000
22 ZF83H22000 ZA82P22000
28 — ZA82P28000
35 — ZA82P35000

PLUG for connector

Nominal diameter

Published 10-09-13, Control # 215-03

. . Made by IHARA KOHATSU Made by NIHON AMC
Nominal Diameter

(ZF) (ZA)

10 ZF83P10000 ZA83P10000

15 ZF83P15000 ZA83P15000

18 ZF83P18000 ZA83P18000

22 ZF83P22000 ZA83P22000

28 ZF83P28000 ZA83P28000

35 — ZA83P35000
3-11
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3. GENERAL WORK STANDARD

Nominal diameter

Pe
4

v

n_/
. . Made by IHARA KOHATSU Made by NIHON AMC
Nominal Diameter
(ZF) (ZA)
10 ZF93N10000 ZA93N10000
15 ZF93N15000 ZA93N15000
18 ZF93N18000 ZA93N18000
22 ZF93N22000 ZA93N22000
28 — ZA93N28000
35 ZF93N35000 ZA93N35000
SLEEVE

Nominal diameter

. . Made by IHARA KOHATSU Made by NIHON AMC
Nominal Diameter
(ZF) (ZA)
10 ZF93S10000 ZA93S510000
15 ZF93S15000 ZA93515000
18 ZF93S18000 ZA93518000
22 ZF93S22000 ZA93522000
28 ZF93S28000 ZA93528000
35 ZF93S35000 ZA93S35000
Tightening torque ZF Type
Nominal Diameter 10 15 18 22 28 35
Tightening Torque 49 to 69 98 to 138 157t0 197 | 1961t0 236 | 246t0 304 | 314to 372
N-m (ft-Ibs) (36 to 50) (7310 101) | (116to0 144) | (146 to 174) | (180 to 220) | (233 to 273)
Tightening torque ZA Type
Nominal Diameter 10 15 18 22 28 35
Tightening Torque 39 to 49 108 to 128 128 to 166 197to 235 | 246t0304 | 385to0 443
N-m (ft-Ibs) (28 to 36) (80 to 94) (94 to 122) | (146to 174) | (180 to 220) | (291 to 319)

10000B-1
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3. GENERAL WORK STANDARD

3.3

3.3.1

CONVERSION TABLE

UNIT CONVERSION

[Remarks] Figures in () show number of zero down a decimal point
Example : 0.(2)1 = 0.001

1. Length
Unit mm cm m km in ft yd mile
mm 1 0.1 0.001 0.000001 | 0.03937 | 0.0032808 | 0.0010936| 0.(6)6214
cm 10 1 0.01 0.00001 0.3937 0.032808 | 0.010936 | 0.(5)6214
m 1000 100 1 0.001 39.37 3.28083 1.0936 0.(3)6214
km 100000 1000 1 39370 3280.83 1093.61 0.62137
in 25.4 2.540 0.0254 0.(4)254 1 0.0833 0.02778 | 0.(4)1578
ft 304.8 30.48 0.3048 0.(3)3048 12 1 0.3333 0.(3)1894
yd 914.4 91.44 0.9144 0.(3)9144 36 3 1 0.(3)5682
mile 1609347.0 | 160934.70| 1609.35 1.60935 63360 5280 1760 1
2. Capacity
Unit cms m3 Itr. Kltr. in3 fte yds gal
cm? 1 0.(5)1 0.001 0.(5)1 0.06102 | 0.(4)3531 | 0.(5)1308 | 0.(3)2642
ma 1000000 1 1000 1 61020 35.31 1.308 264.2
Itr. 1000 0.001 1 0.001 61.02 0.03531 | 0.001308 0.2642
Kltr. 1000000 1 1000 1 61020 35.31 1.308 264.2
in3 16.39 0.(4)1639 | 0.01639 | 0.(4)1639 1 0.(3)5787 | 0.(4)2143 | 0.004329
fte 28320 0.02832 28.32 0.02832 1728 1 0.03704 7.48055
yds 764500 0.7645 764.5 0.7645 46660 27 1 201.974
gal (USA) 3785 0.003785 3.785 0.003785 231 0.1337 0.004951 1
3. Weight
Unit kg 0z Ib (2000 Ibs) nt (2240 Ibs) gt mt
kg 1 35.2740 2.20462 0.001102 0.(3)9842 0.001
0z 0.02835 1 0.06250 0.(4)3125 0.(4)2790 0.(4)2835
Ib 0.45359 16 1 0.00050 0.(3)4460 0.(3)4536
nt 907.185 32000 2000 1 0.89286 0.90719
gt 1016.05 35840 2240 1.12 1 1.01605
mt 1000 35274 2204.6 1.10231 0.98421 1
[ Remakes ] mt : ton (Metric) nt: ton (U.s.unit) gt : (British Unit)
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3. GENERAL WORK STANDARD

3.3.2 MILLIMETER : INCH CONVERSION TABLE

1. mm (Millimeter) — in (Inch)

1 mm to 99 mm
mm o | 1 | 2 3 4 5 6 7 8 9

0 0.0000 | 0.0394 | 0.0787 | 0.1181 | 0.1575 | 0.1969 | 0.2362 | 0.2756 | 0.3150 | 0.3543
10 0.3937 | 0.4331 | 0.4724 | 0.5118 | 0.5512 | 0.5906 | 0.6299 | 0.6693 | 0.7087 | 0.7480
20 0.7874 | 0.8268 | 0.8661 | 0.9055 | 0.9449 | 0.9843 | 1.0236 | 1.0630 | 1.1024 | 1.1417
30 1.1811 | 1.2205 | 1.2598 | 1.2992 | 1.3386 | 1.3780 | 1.4173 | 1.4567 | 1.4961 | 1.5354
40 1.5748 | 1.6142 | 1.6535 | 1.6929 | 1.7323 | 1.7717 | 1.8110 | 1.8504 | 1.8898 | 1.9291
50 1.9685 | 2.0079 | 2.0472 | 2.0866 | 2.1260 | 2.1654 | 2.2047 | 2.2441 | 2.2835 | 2.3228
60 2.3622 | 2.4016 | 2.4409 | 2.4803 | 2.5197 | 2.5591 | 2.5984 | 2.6378 | 2.6772 | 2.7165
70 2.7559 | 2.7953 | 2.8346 | 2.8740 | 2.9134 | 2.9528 | 2.9921 | 3.0315 | 3.0709 | 3.1102
80 3.1496 | 3.1890 | 3.2283 | 3.2677 | 3.3071 | 3.3465 | 3.3858 | 3.4252 | 3.4646 | 3.5039
90 3.5433 | 3.5827 | 3.6220 | 3.6614 | 3.7008 | 3.7402 | 3.7795 | 3.8189 | 3.8583 | 3.8976

25.4 mm =1 inch
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3. GENERAL WORK STANDARD

2. in (Inch) > mm (Millimeter)

in 0 1 2 3 4 5 6 7 8 9
mm
0 0.000 | 25.400 | 50.800 | 76.200 | 101.600 | 127.000 | 152.400 | 177.800 | 203.200 | 228.600
1/64 0.397 | 25.797 | 51.197 | 76.597 | 101.997 | 127.397 | 152.797 | 178.197 | 203.597 | 228.997
1/32 0.794 | 26.194 | 51.594 | 76.994 | 102.394 | 127.794 | 153.194 | 178.594 | 203.994 | 229.394
1/16 1.588 | 26.988 | 52.388 | 77.788 | 103.188 | 128.588 | 153.988 | 179.388 | 204.788 | 230.188
3/32 2.381 | 27.781 | 53.181 | 78.581 | 103.981 | 129.381 | 154.781 | 180.181 | 205.581 | 230.981
1/8 3.175 | 28.575 | 53.975 | 79.375 | 104.775| 130.175 | 155.575 | 180.975 | 206.375 | 231.775
5/32 3.969 | 29.369 | 54.769 | 80.169 | 105.569 | 130.969 | 156.369 | 181.769 | 207.169 | 232.569
3/16 4763 | 30.163 | 55.563 | 80.963 | 106.363 | 131.763 | 157.163 | 182.563 | 207.963 | 233.363
7132 5.556 | 30.956 | 56.356 | 81.756 | 107.156 | 132.556 | 157.956 | 183.356 | 208.756 | 234.156
1/4 6.350 | 31.750 | 57.150 | 82.550 | 107.950 | 133.350 | 158.750 | 184.150 | 209.550 | 234.950
9/32 7.144 | 32.544 | 57.944 | 83.344 | 108.744 | 134.144 | 159.544 | 184.944 | 210.344 | 235.744
5/16 7.938 | 33.338 | 58.738 | 84.138 | 109.538 | 134.938 | 160.338 | 185.738 | 211.138 | 236.538
11/32 8.731 | 34.131 | 59.531 | 84.931 | 110.331 | 135.731 | 161.131 | 186.531 | 211.931 | 237.331
3/8 9.525 | 34.925 | 60.325 | 85.725 | 111.125 | 136.525 | 161.925 | 187.325 | 212.725 | 238.125
13/32 | 10.319 | 35.719 | 61.119 | 86.519 | 111.919 | 137.310 | 162.719 | 188.119 | 213.519 | 238.919
7/16 11.113 | 36.513 | 61.913 | 87.313 | 112.713 | 138.113 | 163.513 | 188.913 | 214.313 | 239.713
15/32 | 11.906 | 37.306 | 62.706 | 88.106 | 113.506 | 138.906 | 164.306 | 189.706 | 215.106 | 240.506
1/2 12.700 | 38.100 | 63.500 | 88.900 | 114.300 | 139.700 | 165.100 | 190.500 | 215.900 | 241.300
17/32 | 13.494 | 38.894 | 64.294 | 89.694 | 115.094 | 140.494 | 165.894 | 191.294 | 216.694 | 242.094
9/16 14.288 | 39.688 | 65.088 | 90.488 | 115.888 | 141.288 | 166.688 | 192.088 | 217.488 | 242.888
19/32 | 15.081 | 40.481 | 65.881 | 91.281 | 116.681 | 142.081 | 167.481 | 192.881 | 218.281 | 243.681
5/8 15.875 | 41.275 | 66.675 | 92.075 | 117.475 | 142.875 | 168.275 | 193.675 | 219.075 | 244.475
21/32 | 16.669 | 42.069 | 67.469 | 92.869 | 118.269 | 143.669 | 169.069 | 194.469 | 219.869 | 245.269
11/16 | 17.463 | 42.863 | 68.263 | 93.663 | 119.063 | 144.463 | 169.863 | 195.263 | 220.663 | 246.063
23/32 | 18.256 | 43.656 | 69.056 | 94.456 | 119.856 | 145.256 | 170.656 | 196.056 | 221.456 | 246.856
3/4 19.050 | 44.450 | 69.850 | 95.250 | 120.650 | 146.050 | 171.450 | 196.850 | 222.250 | 247.650
25/32 | 19.844 | 45244 | 70.644 | 96.044 | 121.444 | 146.844 | 172.244 | 197.644 | 223.044 | 248.444
13/16 | 20.638 | 46.038 | 71.438 | 96.838 | 122.238 | 147.638 | 173.038 | 198.438 | 223.838 | 249.238
27/32 | 21.431 | 46.831 | 72.231 | 97.631 | 123.031 | 148.431 | 173.831 | 199.231 | 224.631 | 250.031
7/8 22.225 | 47.625 | 73.025 | 98.425 | 123.825| 149.225 | 174.625 | 200.025 | 225.425 | 250.825
29/32 | 23.019 | 48419 | 73.819 | 99.219 | 124.619 | 150.019 | 175.419 | 200.819 | 226.219 | 251.619
15/16 | 23.813 | 49.213 | 74.613 | 100.013 | 125.413 | 150.813 | 176.213 | 201.613 | 227.013 | 252.413
31/32 | 24.606 | 50.006 | 75.406 | 100.806 | 126.206 | 151.606 | 177.006 | 202.406 | 227.806 | 253.206
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3. GENERAL WORK STANDARD

3.3.3 METER AND FOOT CONVERSION TABLE

Foot Meter Foot Meter Foot Meter
5 1.52 175 53.34 345 105.12
10 3.05 180 54.86 350 106.68
15 4.57 185 56.39 355 108.20
20 6.10 190 57.91 360 109.73
25 7.62 195 59.44 365 111.25
30 9.14 200 60.96 370 112.78
35 10.67 205 62.48 375 114.30
40 12.19 210 64.01 380 115.82
45 13.72 215 65.53 385 117.35
50 15.24 220 67.06 390 118.87
55 16.76 225 68.58 395 120.40
60 18.29 230 70.10 400 121.92
65 19.81 235 71.63 405 123.44
70 21.34 240 73.15 410 124.97
75 22.86 245 74.68 415 126.49
80 24 .38 250 76.20 420 128.02
85 25.91 255 77.72 425 129.54
90 27.43 260 79.25 430 131.06
95 28.96 265 80.77 435 132.59
100 30.48 270 82.30 440 134.11
105 32.00 275 83.82 445 135.64
110 33.53 280 85.34 450 137.16
115 35.05 285 86.87 455 138.68
120 36.58 290 88.39 460 140.21
125 38.10 295 89.92 465 141.73
130 39.62 300 91.44 470 143.26
135 41.15 305 92.96 475 144.78
140 42.67 310 94.49 480 146.30
145 44.20 315 96.01 485 147.83
150 45.72 320 97.54 490 149.35
155 47.24 325 99.06 495 150.88
160 48.77 330 100.58 500 152.40
165 50.29 335 102.11
170 51.82 340 103.63

1 foot = 0.3048 meter
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3. GENERAL WORK STANDARD

3.34 GRADE CONVERSION TABLE

Degree (°) % Degree (°) % Degree (°) %
1 1.8 16 28.7 31 60.1
2 3.5 17 30.6 32 62.5
3 5.2 18 32.5 33 64.9
4 7.0 19 34.4 34 67.5
5 8.8 20 36.4 35 70.0
6 10.5 21 38.4 36 72.7
7 12.3 22 40.4 37 75.4
8 141 23 42.5 38 781
9 15.8 24 445 39 81.0
10 17.6 25 46.6 40 83.9
11 19.4 26 48.8 41 86.9
12 21.3 27 51.0 42 90.0
13 231 28 53.2 43 93.3
14 249 29 55.4 44 96.6
15 26.8 30 57.7 45 100.0
3.35 UNIT WEIGHT TABLE
Material cfiﬂh;gf Ir(t) Material Cfmt? r(t)
Lead 114 Sand 1.9
Copper 8.9 Coal cold 0.8
Steel 7.8 Coal powder 1.0
Cast iron 7.2 Coke 0.5
Aluminum 2.7 Oak 0.9
Concrete 23 Cedar 0.4
Soil 2.0 Cypress 0.4
Gravel 1.9 Paulownia 0.3
Weight of wood is that of the dried.
Value shown in the table may well be taken for specific
gravity.
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3. GENERAL WORK STANDARD

3.3.6 SYSTEM INTERNATIONAL (SI) UNIT CONVERSION TABLE
International System of Units
N (Sl : System International Unit) Conversion Formula
o.
Unit CGS unit system to Sl unit system
Types Meaning
symbols
1 Mass kg Kilogram Mass (kg) = Weight (kgf) F = gravity
N Newt 1 (N) =1 (kg) x 9.80
2 Force (Load) 'c-:w on N) (ko)
kN Kilonewton 1 (kN) = 1 (N) = 1000
3 Moment of force N-m - 1 (N-m) =1 (N) x 1 (m)
4 Stress N/mm? |- 1 (N/mm?) =1 (N) + 1 (mm?)
P
ressure Pa |Pascal 1 (Pa) = 1 (N/mm?)
(hydraulic pressure, .
5 . kPa Kilopascal 1 (kPa) = 1 (Pa) + 1000
pneumatic pressure)
MPa Megapascal 1 (MPa) = 1 (kPa) + 1000
ground pressure
Horsepower . =
6 i kw Kilowatt 1 (kW) =1 (PS) = 0.7355
(motive power) horsepower
7 Energy J Joule 1) =1 (N-m)
GRAVIMETRIC UNIT| .— X —" [ SIUNIT | | GRAVIMETRIC UNIT | .— 2 " SIUNIT
kgf 9.807 N in Hg 3386 Pa
Ibf 4.448 N kgf-m/s 0.00981 kw
kgf-cm 0.0981 N-m Ibf-ft/s 0.00136 kW
Ibf-ft 1.356 N-m PS 0.7355 kw
Ibt=in 0.113 N-m HP 0.746 kW
kgf/cm3 0.0981 MPa kgf-m 9.807 J
atm 0.1013 MPa kcal 4186 J
Ibf/in2 0.0069 MPa kgf-s/cm?3 98067 Pa-s
kgf/cm3 98.1 kPa cP 0.001 Pa-s
atm 101.3 kPa P 0.1 Pa-s
Ibt/in2 6.9 kPa cSt 1X10% mZs
mm Hg 133.3 Pa cSt 1 mm?2/s
St 0.0001 m2/s
atm-cc/s 0.1013 Pa-m3/s
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4. POWER TRAIN

4.1 INTRODUCTION

This crane is a full hydraulic crawler crane. The engine
drives one set of the 2 section plunger type main pump
and one plunger type swing pump and 2 section gear
pump connected to the power divider and 2 section
gear pump connected to swing pump through the pow-
er divider.

The 2 section main pump are variable displacement
type pump and provides the power to left and right pro-
pel motors, boom hoist motor, each of front and rear
hoist motors through the two control valves. Further-
more, by adding special control valve it provides power
to the third hoist motor (option).

Each of the front, the rear and the third motor drives the
drum shaft through the respective reduction unit and
raise, lower or stop the respective drum through the
drum built in clutch. The boom hoist motor drive the
boom hoist drum through the respective reduction unit
to raise, lower or stop the boom.

The left or right propel motor drives each drive tumbler
through the respective reduction unit to propel the ma-
chine.

One other plunger pump provides the power to the
swing motor. The swing motor swings the upper ma-
chinery through the reduction unit.

Inner one of the two gear pumps connected to the
swing pump sends pressured oil to the control line and
outer one sends the pressured oil to the gantry hoist
cylinder, crawler ext/ret cylinder and tagline (option).
The 2 section gear pump (option) connected to the
power divider provides the pressured oil to free fall
brake cooling line of the front and rear drum.

Published 10-09-13, Control # 215-03
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4. POWER TRAIN

4.2 ENGINE

4.2.1 INTRODUCTION

This chapter explains how to remove and re-install the
engine.

Refer to the manual provided by the engine manufac-
turer for maintenance and repair details.

422 REMOVAL

Proceed as follows when removing the engine from the
machine.

A\ CAUTION

Remove the pump drive assembly with the engine.
Itis dangerous to drain oil, water or to replace filter right
after engine stop due to high temperature. Wait until
temperature comes down. On the other hand, warm up
oil to appropriate temperature (approx. 20 to 40° C) for
oil drain if oil is cooled down.

Published 10-09-13, Control # 215-03
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. POWER TRAIN

10.

11.

12.

Lower the boom on the ground and secure the up-
per spreader to the boom base with pins.
Set the gantry to the propel configuration.

Take out the ground cable first in the battery.

Remove the cover of the diesel particulate filter and
remove the flange bolts (4 pcs.) of the exhaust
tube.

Remove the air inlet hose from the engine.

The inter-cooler piping is secured on the guard
beam. Remove these bolts.

Remove the electric wiring connectors which are
connected to the diesel particulate filter and air
cleaner.

Remove the guard and the engine hood assy. re-
quired to remove the engine and pump drive assy.

Drain the hydraulic oil, engine oil and cooling water.

Remove the fan shroud from the radiator.

Remove the hyd. pump piping and label them. Put
the cover on all the port and hose to prevent dirty
material getting in.

Label engine cooling piping, inter-cooler, fuel pip-

ing, and electric wiring and remove them. Put the

caps on the cooling water piping, intercooler piping
and fuel piping to prevent foreign material getting

in.

Check that all the electric wiring, mechanical con-
nection and fuel piping are disconnected and there
would be no interference for removing the engine.

10000B-1
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4. POWER TRAIN

13. Install the appropriate capacity of lifting gear to the

engine.

(The engine has three lifting hooks.)

14. Remove the bolts and washers from the rubber

mounts on the engine and the power divider.

15. Lift up the engine and pump drive assy. as one unit

slowly and take out from the machine.

Weight is approx. 1,250 kg (2,756 Ibs).

A CAUTION|

Take necessary action to prevent overturning of the en-

gine.

LIFTING HOOK

LIFTING HOOK

16. Inspect the rubber mount and replace them if re-

quired.

10000B-1
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4. POWER TRAIN

4.2.3 REPAIR AND MAINTENANCE

Regarding the repair and maintenance of the engine,
refer to the manual provided by the manufacturer.

The engine manufacturer : HINO MOTORS, LTD.
The engine model : JOSE-UV

4.2.4 INSTALLATION

Proceed as follows when installing the engine.

1. Checkto make sure that no fuel lines, coolant water
hoses, mechanical connection parts or other items
are left to interfere with the installation.

If the rubber mounts were removed, replace them.
Using a enough capacity lifting gear, lift the engine
and place it onto the mounting place.

4. Use LOCTITE #271 on the rubber mount holding
bolts and tighten to the specified torque.

Front side : 504 to 616 N-m (372 to 454 Ibs-ft)
Rear side : 360 to 440 N-m (266 to 324 Ibs-ft)

5. Install the fan shroud. The clearance between the
fan shroud and the fan should be even all around.

6. Connect all the electric wirings that were discon-
nected when the engine was removed.

7. Install all the fuel and cooling piping that were re-
moved when the engine was removed.

8. Install the guard, engine hood assembly and con-
nect the battery cable.

AAWARNING

The battery generates flammable hydrogen gas.
Never bring a flame close to the battery to prevent
inflammation or explosion.

Do not place any metal objects such as tools on or
around of the battery to prevent causing spark.
Ensure to properly use booster cables to prevent
explosion sue to miss-use.

10000B-1
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4. POWER TRAIN

9. Install the air inter cooler hose that were removed
when the engine was removed.
Install the exhaust tube and the diesel particulate
filter cover.

10. Install all the hydraulic hoses to the hydraulic
pumps.

11. Refill the engine with coolant water and engine oil to
the required levels.

12. Remove the air from the fuel lines.

A\ CAUTION

Before starting the engine, re-check all electrical, fuel,
water and hydraulic connections as well as mechanical
connections.

Be prepared to stop the engine immediately if some-
thing unusual develops.

Check that no person eel are around the engine before
starting.

13. Start the engine and set it to low idle.
Check for water and fuel leaks, and any strange

noises.
AIR CLEANER
DIESEL PARTICULATE FILTER
A—]
- AIR INLET HOSE
' B - / Ja— B
o — o _ / o
N : EXHAUST TUBE
L j J‘ PRIMING PUMP
= - R Qi s t-v-:n% —f—==
1 / H [ ‘ PUMP
— — Js
O 0’005 |
| ﬁ Li?%z%z i
977 2 .
R T e
‘ \/ “ g;g%%& , Sl
L N %%%% ; ==ilice
1 o ‘
RADIATOR & NGbi7 : ‘
OIL COOLER A & / '
, q[_ Lol B2
\{ 7
I/
— —
Tightening torque A —g] ja—3B
360 to 440 N-m
(266 to 324 Ibs-ft) Tightening torque Tightening torque Tightening torque
(Apply LOCTITE #271) 109 to 133 N-m 504 to 616 N-m 261 to 319 N-m

(81 to 98 Ibs-ft) (372 to 454 Ibs-ft) (193 to 235 Ibs-ft)

(Apply LOCTITE #271)  (Apply LOCTITE #271)  (Apply LOCTITE #271)
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4. POWER TRAIN

Tightening torque
109 to 133 N-m (81 to 98 Ibs-ft)
(Apply LOCTITE #271)

Tightening torque
360 to 440 N-m (266 to 324 Ibs-ft) SECTION A-A
(Apply LOCTITE #271) my 2

Tightening torque
261 to 319 N-m (193 to 235 Ibs-ft)
(Apply LOCTITE #271)

s

Lo ">

Tightening torque
(Apply LOCTITE #271) _—
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4. POWER TRAIN

4.3 PUMP DRIVE ASSEMBLY

43.1 INTRODUCTION

This chapter explains how to remove, inspect, repair
and re-install the pump drive assembly.

The pump drive assembly is mounted directly onto the
front of the engine. It consists of a coupling, a power di-
vider, main pumps, and 2 section gear pumps for con-
trol and gantry hoist (aux. device), swing pump, and 2
section gear pumps for front/rear drum cooling.

The power of the engine is transferred from a flywheel
through the coupling to the input shaft and the helical
gear of the power divider.

The power then is divided by 4 sets of helical gears to
the main pump shatft, swing pump shaft, control and
gantry hoist pump shaft, cooling pump shatft.

(Closed with the flange when free less is selected.)
(See 4.3.2)
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4. POWER TRAIN

4.3.2 REMOVAL

Proceed as follows when removing the pump drive as-

sembly. (See next page)

[AcAuTION]

Pump drive assembly should be removed from the en-
gine according to the following procedure only after the
engine has been removed from the machine as de-

scribed in Section 4.2.

1. Drainthe oil in the power divider through the port on

the lower part of the power divider.

2. Remove the main pump and the swing pump (with

gear pump) and the gear pump.

Main pump

143.0 kg (315.0 Ibs)

Swing pump

124 kg (273.4 Ibs)

2 section gear pump
(For control and gantry hoist (aux. device))

7.4 kg (16.3 Ibs)

2 section gear pump
(When "with free" is selected)

8.4 kg (18.5 Ibs)

3. Using an enough capacity lifting device, attach the
lift riggings to lifting screws provided on the power

divider.
(screw holes : M16)

Remove the nuts (M10 fine) in the power divider
stand and move the power divider slowly toward the
back of the engine and remove the power divider

after disconnecting the coupling.
Weight of the power divider :
Approx. 260 kg (573 Ibs)

4. The main part of this coupling will be removed with

the power divider connected to its shaft.

Remove the remaining coupling bushing (engine

side) or element.

10000B-1
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Fig.4-1 PUMP DRIVE (1/2)
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Fig.4-2 PUMP DRIVE (2/2)
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4. POWER TRAIN

4.3.3 DISASSEMBLING THE POWER DIVIDER

Proceed as follows when disassembling the power di-
vider. (Refer to P.4-23 to 4-26 for corresponding num-
bers in the explanation below.)

1.

10.
11.

12.

13.

Place the power divider on the block facing the fly-
wheel side up.

Remove the cap screws (33) and remove the stand
(2) using two pull out screw holes (M10) of the
stand (2).

Remove the oil seal (28) and the outer lace of the
taper roller bearing (27) from the stand (2) and then
take out the shims (40), (41), and (42). In this time,
keep the shim (40), (41), (42) as a set.

If required, remove the screw (34) and the plates
(16).

Remove the shaft (3) and drive gear (4) as an assy.
If required, pull out the inner laces of both side taper
roller bearings (27) and then pull out the drive gear
(4).

Pull out the outer lace of the taper roller bearing
(27) from the housing (1).

If required, remove the screws (34) and the plate
(20).

Place the power divider on the block facing the
pump side up.

Remove the cap screws (33) and the support (45)
using two pull out screw holes (M10) of the support
(45).

Remove the cap screws (32) and the plate (15).
Remove the gear (43) and both side bearings (23),
(26) if required.

Remove the cap screw (32) and the plate (47).

Remove the cap screws (33) and the support (9)
using two pull out screw holes (M10) of the support

9).

I(f Zequired, remove the cap screws (32) and the
plate (15).

Remove the gear (5) and both side bearings (21),
(22) if required.

Remove the cap screw (32) and the plate (12).
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14.

15.

16.

17.

18.

19.

20.

Remove the cap screws (33) and remove the sup-
port (46) using two pull out screw holes (M10) of the
support (46).

If required, remove the screws (34) and the plate
(48).

Remove the gear (44) and both side bearings (21),
(24).

If required, remove the screws (34) and the plate
(16).

Remove the cap screws (33) and the support (11)
using two pull out screw holes (M10) of the support
(12).

If required, remove the screws (34) and the plate
(18).

Remove the gear (7) and if required, remove both
side bearing (25), (26).

If required, remove the screws (34) and the plate
(29).

If required, remove the cap screws (32) and plates
(14).

10000B-1
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4.3.4 CHECK AND REPAIR OF THE POWER DIVIDER

Check all parts prior to reassembling the power divider.
All questionable parts should be replaced to maximize
the re-assembled power divider’s service life and to
avoid further break downs.

Checking should proceed in the following order.

1. Clean all the parts with fresh cleaning oil and blow
them dry.

2. Check bearing balls, rollers, inner and outer races
to see that they are free of pitching and scratches.
Replace any defective ones.

3. Bearings with no pitching or scratches should be
lightly lubricated, but replace any bearings that de-
velop rattles due to excessive clearances toward
the shaft or toward the external side should be re-
placed.

4. Check the bearings’ outer and inner races.
Replace any that show indications of slipping and/
or rolling.

5. Check the teeth of all the gears and replace any
that show pitching, scratch, signs of friction wear,
peeling or cracking.

6. Check the shafts and replace any with signs of
cracking, deformation, wear at contact surfaces or
bearing slippage.

7. Check the splines of the shafts and gears.
Replace or fix any that show cracking, signs of wear
or impact damage.

8. Check the bearing casings and replace any that
show slip wear or other deformations.

9. Check the gear casings and replace or fix any that
show cracks, deformation or scratches.

10. All the O-rings and oil seals should be replaced with
new ones.

11. Check cap screw threadings and screw hole
threadings and replace or repair any that show
signs of cross-threading and or strippage.

12. Take out the breather cap and clean in the pipe and
check the orifice hole for clogging.
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4.3.5 ASSEMBLING THE POWER DIVIDER

Assembling the power diver is in reverse order of disas-
sembling. Take extra care on the following points in as-
sembling.

(Refer to P.4-23 to 4-26 for corresponding numbers in
the explanation below.)

1. Apply clean oil on each part and then assemble.
But ensure to remove any oil on the mating face of
the housing (1), the stand (2) and the support (9),
(11), (45), (46) and apply LOCTITE #515 evenly on
these face and also apply LOCTITE #242 on the
cap screws (33) and tighten them to torque 63 to 77
N-m (46.5 to 56.7 lbs-ft).

2. When assembling the shatft (3), the drive gear (4),
the taper roller bearing (27) and the stand (2), ad-
just the clearance shown in P.4-25 to become 0 to
0.15mm with the shim (40), (41), (42).

3. Install the stand (2) and the support (9), (11), (45),
(46) to the housing (1) to make oil groove comes to
the position as shown in P.4-23. (UP cast mark up-
ward)

4. After assembly, check that the input shaft turns
lightly by hand.

10000B-1
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4.3.6 RE-INSTALLATION

Assemble the pump drive assy. as follows.
(Refer to P.4-27 for corresponding numbers in the ex-
planation below.)

1. Apply grease on the spline area of the input shaft
(1) and insert the clamping hub (2) to 65 mm point
from the shaft end as shown in P.4-27 (the clamping
hub touches lightly on spline step area). Apply
LOCTITE #242 on the clamping screws (3) (LOC-
TITE not necessary with micro capsule coating)
and tighten to 200 to 220 N-m (147.6 to 162.2 Ibs-
ft) torque.

In case of micro capsule coating, if tightened once,
remove completely first and then apply LOCTITE
#242.

Tighten alternately and for 3 sets or more, ensure to
tighten evenly.

2. Apply LOCTITE #242 on the cap screws (16) and
tighten outer hub (9) onto the clamping hub (2) with
the tightening torque 85 to 94 N-m (62.7 to 69.3 Ibs-
ft) torque.

(LOCTITE not necessary with micro capsule coat-
ing)

In case of micro capsule coating, if tightened once,
remove completely first and then apply LOCTITE
#242. Install the spring pin (4) to the outer hub (9)
and install the element (5), insert (6) in its order to
the coupling.

3. Apply LOCTITE #242 on the cap screws (7) and
tighten to 440 to 490 N-m (324.6 to 361.5 Ibs-ft)
torque. (LOCTITE not necessary with micro cap-
sule coating) In case of micro capsule coating, if
tightened once, remove completely first and then
apply LOCTITE #242.

4. Install the spring pin (13) and the adapter (15) to the
side face of the fly wheel (8).
Apply LOCTITE #242 on the cap screws (14) and
tighten to 504 to 616 N-m (371.7 to 454.3 Ibs-ft)
torque.

5. Install the bushing (10) to the adapter plate (15) and
apply LOCTITE #242 on the cap screws (11) and
then tighten to 440 to 490 N-m (324.6 to 361.5 Ibs-
ft) torque.

(LOCTITE not necessary with micro capsule coat-
ing)

In case of micro capsule coating, if tightened once,
remove completely first and then apply LOCTITE
#242.
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6. Attach the appropriate capacity lifting gear to the
power divider and insert the coupling side element
of the power divider to the wheel side insert. Install
the power divider to the stand (engine side) which
is installed on the flange wheel housing.

7. Apply LOCTITE #242 to the nut (M10 fine thread)
and tighten with 36.4 to 44.6 N-m (26.9 to 32.8 Ibs-
ft) torque.

8. Apply LOCTITE #242 to each cap screws and tight-
en the tandem type main pump with 279 to 341 N-
m (205.8 to 251.5 Ibs-ft) torque, swing pump with
279 to 341 N-m (205.8 to 251.5 Ibs-ft) torque, the
control pump with 22 to 28 N-m (16.2 to 20.6 Ibs-ft)
torque, the cooling pump with 22 to 28 N-m (16.2 to
20.6 Ibs-ft) torque (flange when free less is select-
ed).

9. Fill in the power divider with the specified gear oil
#90 to the specified level (Red mark on the oil level
gauge)

(Approx. 10.0 Itr.)

10. Install the power divider with engine attached to the

machine referring to [4.2 ENGINE]

11. Start the engine and check for unusual noise or oil
leak during low idling speed.

10000B-1
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Tightening torque

Apply LOCTITE #577
Install with two face cut area on
upper and random direction.

39 Tighten lightly.

88.2 to 107.8 N-m (65.1 to 79.5 Ibs-ft)

=TT T T T T T

Note on “S” clearance control

(See P.4-26) and phase angle.

Apply LOCTITE #515 evenly

on mating surface with “HOUSING” item 1.

Do not use seal tape

Do not use seal tape etc.

Tightening torque
63 to 77 N-m (46.5 to 56.7 Ibs-ft)
Apply LOCTITE #242

Bearing fill in port
(Note1)

Tightening torque
91 to 107 N-m
(67.1 to 78.9 Ibs-ft)

O
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Bearing fill in port

(Note?) 1 _ SNL )

Tightening torque

63 to 77 N-m (46.5 to 56.7 Ibs-ft)
Apply LOCTITE #242

| (air bleeder)

|
37 2
38 Tightening torque

88.2 to 107.8 N-m (65.1 to 79.5 Ibs-ft)
Apply LOCTITE #577 1

2
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Bearing fill in port .
(Note1) E 5 5
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Bearing fill in port
(Note1)
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Tightening torque
S8 36.4 to 44.6 N-m (26.8 to 32.9 Ibs-ft)
Apply LOCTITE #242

ARROW “H”
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Tightening torque
63 to 77 N-m (46.5 to 56.7 Ibs-ft)
Apply LOCTITE #242

Install with cast “UP” mark
facing upward. (Note 1)

Tightening torque

4.9t0 9.8 N-m (3.7 to 7.2 Ibs-ft)
Apply LOCTITE #515 between
screw and packing seal.

ARROW “A”

Fig.4-3 POWER DIVIDER (1/3)
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Tightening torque
1.17 to 1.43 N-m (0.9 to 1.0 Ibs-ft)
Apply LOCTITE #242

Tightening torque |
1.17 t0 1.43 N-m
(0.9 to 1.0 Ibs-ft) 18, 34

11 (Note 1)
Apply LOCTITE #242

Apply LOCTITE #515 evenly on mating surface
of item 1 “HOUSING”

s*\f‘ 25zNote 2)

|
19,34

Tightening torque
1.17 to 1.43 N-m
(0.9 to 1.0 Ibs-ft)
Apply LOCTITE #242

Position of one side shield shall be on pump side.

4

16. 34 z Note on derection engine side boss
shall be shorter side.

20, 34

Tightening torque

1.17 to 1.43 N-m (0.9 to 1.0 Ibs-ft)
Apply LOCTITE #242

(Note 1)
Apply LOCTITE #515 evenly on mating surface
of item 1 “HOUSING”

Install on support side
SECTION E-E Tightening torque

31.5 to 38.5 N-m

(23.3 to 28.3 Ibs-ft)

Apply LOCTITE #242 Tightening torque

1.17 to 1.43 N-m (0.9 to 1.0 Ibs-ft)
44 Apply LOCTITE #242

Tightening torque 48,34
1.17 to 1.43 N-m (0.9 to 1.0 Ibs-ft)
Apply LOCTITE #242

I
16, 34

24
(Note 2)

Position of one side shield shall be
on pump side.

2
N

46 ——>
(Note 1)
Apply LOCTITE #515 evenly on
mating surface of item 1 “HOUSING”

15, 32— >
Install on support side
Tightening torque
31.5 to 38.5 N-m (23.3 to 28.3 Ibs-ft)
Apply LOCTITE #242

22—

|
Note on direction | /
9

(Note 1)
Apply LOCTITE #515 evenly on
mating surface of item 1 “HOUSING”

21

A

SECTION F-F

Fig.4-4 POWER DIVIDER (2/3)
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4. POWER TRAIN

(Note 1)
Note on installation phase angle.
Bearing fill in port of item 2 “STAND” should be on upper side.

Bearing fill in port Bearing fill in port

32
Tightening torque
31.5t0 38.5 N-m
(23.3 t0 28.3 Ibs)
Apply LOCTITE #242

Tightening torque
31.51t0 38.5 N-m
(23.3t0 28.3 Ibs)

Apply LOCTITE #242| 14

Bearing fill in porté\\

Tightening torque
31.51t038.5N-m
(23.3t0 28.3 Ibs)

Tightening torque
31.5t038.5 N-m

(23.3 t0 28.3 Ibs)
Apply LOCTITE #242 Apply LOCTITE #242
l I
32 32
SECTION J-J
Apply three bond #1211 or equivalent evenly
on O.D. area.
Apply grease lightly on lip and dust lip area. SHIM (ITEM 40, 41, 42) ADJUSTING PROCEDURE
Ensure to use jig to install evenly.
(1) Measure “a@” and “b” dimensions as shown.
X
(shim thickness) 7] HE)JSING
_ ’ A A (item 1)
STAND
(tem2)  gEARING
(item 28)
\ 7
: e
\\ SHAFT =
a | (item 3) b
L,jj |
7/
(2) Find difference between “a” and “b” dimensions and
seek for required shim thickness to make clearance
s to become 0 to 0.15mm.
40, 41, 42 b-a=s
s-(0t00.15) =x
(3) Insert shim into stand and install bearing outerlace
Adjust clearance between item 27 “BEARING” only.
outerlace and item 2 “STAND” to become (4) Install stand into housing
0t0 0.15 mm with shim. (5) Check for shim to be in right place before oil seal
installation.
DETAIL OF “F” (6) Install oil seal.

Fig.4-5 POWER DIVIDER (3/3)
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4. POWER TRAIN

© N 0o~ WN B

. HOUSING
. STAND
. SHAFT
. GEAR
. GEAR
. GEAR
. SUPPORT
11.
12.
14.
15.
16.
18.
19.

20.

SUPPORT
PLATE
PLATE
PLATE
PLATE
PLATE
PLATE

PLATE

e (NOTE11)
Install taking note on installation phase angle of
pump mounting bolt hole and bearing oil fill in port
of item 2 STAND and item, 9, 11, 45, 46 SUPPORT.
(See figure)

« (NOTE 2)
Install item 24, 25 BEARING so that position of one
side shield becomes on pump mounting side.
(See figure)

10000B-1

21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.

BEARING

ROLLER BEARING
BALL BEARING
BALL BEARING
BALL BEARING
BALL BEARING
ROLLER BEARING
OIL SEAL

OIL LEVEL GAUGE
PLATE

RIVET
CAPSCREW
CAPSCREW
MACHINE SCREW

STUD BOLT

4-26

36.
37.
38,
39.
40.
41.
42.
43,
44,
45,
46.
47.
48.

90 DEGREES ELBOW
TUBE
CAP
PLUG
SHIM
SHIM
SHIM
GEAR
GEAR
SUPPORT
SUPPORT
PLATE
PLATE
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4. POWER TRAIN

M10 X 1.25 (Fine)

Tightening torque

36.4 to 44.6 N-m (26.9 to 32.8 Ibs-ft)
Apply LOCTITE #242

(See item 7 in P.4-23)

Tightening torque

440 to 490 N-m

(324.6 to 361.5 Ibs-ft)
|(See item 5 in P.4-23)
11
; - Tightening torque
200 to 220 N-m
(147.6 to 162.2 Ibs-ft)
|(See item 1 in P.4-22)
3

Apply Urea type heat resistant grease
(NOK Clewbar -Amblygon,Eneos -Pilo
knock universal 2 or equivalent)
completely on spline area of both shaft and
hub to prevent fretting corrosion.

N

Tightening torque
85 to 94 N-m (62.7 to 69.3 Ibs-ft)
(See item 2 in P.4-22)

N
INASSSSSINNY

_\—
(@)

-
w

K ©
° \ /
Ny 7
N .

Tightening torque

504 to 616 N-m (371.7 to 454.3 Ibs-ft)
Apply LOCTITE #242

(See item 4 in P.4-22) 1'4

Insert the coupling hub
to the spline step area
by pushing and secure
with clamp screw.

Tightening torque
440 to 490 N-m
(324.6 to 361.5 Ibs-ft)
(See item 3 in P.4-22)

DETAIL OF “B”
SECTION A-A
Fig.4-6 COUPLING
1. ELEMENT 4. HUB 7. SPRING PIN
2. INSERT 5. CAPSCREW 8. NUT
3. INSERT 6. SETSCREW

Published 10-09-13, Control # 215-03 4-27 10000B-1
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5. HYDRAULIC SYSTEM
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5. HYDRAULIC SYSTEM
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5. HYDRAULIC SYSTEM

5.1 LOCATION OF MAIN HYDRAULIC COMPONENTS

SWING
CONTROL VALVE

REDUCTION UNIT

FRONT DRUM MOTOR

CONTROL VALVE

SWING MOTOR

CONTROL VALVE

/ /.
& P A = e
0 &l L N
)
2. Py n
@
5

REAR DRUM MOTOR

REDUCTION UNIT

THIRD DRUM MOTOR

REDUCTION UNIT

A\

SWING BEARING

SWING
REDUCTION UNIT

CONTROL VALVE

SWING GEAR

HYDRAULIC OIL
TANK

CRAWLER EXT./RET.
GEAR PUMP CYLINDER

W\

MAIN PUMP

GEAR PUMP

SWING PUMP SWIVEL JOINT

u
E

If
ENGINE Qi@!'

THIRD DRUM

/)

RADIATOR AND

@T 4 <& OIL COOLER
SEPARATE OIL /h - ' - CONTROL VALVE
COOLER
g !
BOOM DRUM A
MOTOR * REDUCTION UNIT PROPEL
MOTOR
— % TRANSLIFTER CYLINDER
BOOM DRUM
UPPER MACHINERY LOWER MACHINERY
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5. HYDRAULIC SYSTEM

BOOM HOIST

B

,— —

FRONT DRUM

PBB
MB: MA
DR8 ‘7B A !
DR3 PUB @
al U Al [B1
| o [u
P G
r 5 P— — \ ‘ ‘
SWING (R. H.) [ | = SWING (L. H.) CHP — - = = — — - - - - = A — — — — — — — .
_ Pl ] I |
Yoo s ! %BXL{ . Yoo s ‘SW.QMPa 1 i
23 [l R 22 L -
D T —— o1 0 I FRONT 15T SP
G9 (79 \ PR LS oot o s PLOPEL(L )| | REAR 20D SP. E
PUA1 1
=55 PLOPEL (R. H) (euaDd S0 IR SUAs
©) PRF
a3up | al 1 a2WP) a3up) _|
] 4 [B3 Ta1lTer [ A2 [B2 A3 [B3
‘ Lo |UP ‘ ‘ LO[ [UP LO| UP
® - — h g i
i
Te o @ 1 Pl — @ ] % I
2 K3
| ! \F‘ | ‘ ‘31Mg } [ ‘
ﬁrgﬁ ‘h*”%fjff”“ _ 1 LM \ _
A ‘ ol | b2 L0 b3 (LO) o1l b2 (L0) b3( 0
! o= @D @D
o
77777 PRB PDM2 PLF PDA2
_ . _ _ oD (08D
(FRONT) S0L-50 (REAR) —_— - LA
} FROM GANTRY HOIST A2
@ro— |
‘ Tt
HQCL\E\D d

1850rem [ T

E
/
G

MAIN
DIL CODLER

SUB

N
N

0I'L COOLER

TO LODWER PIPING

:DRWNDR5,DR7)

@

0. 06MPa

10000B-1

Lo
]

@

AG2 @
1
A
‘ PRESSORE SOURCE BLOCK

]
=
A5, | !
MPa PS8
©) e T
T11 ‘
Go |
A
|
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5. HYDRAULIC SYSTEM

TAGLINE
| o | ‘ |
GANTRY VALVE, r ‘ ‘
| #@;u [
|
L. H R. H 2 Pl &
COUNTERWE IGHT REMOVAL SWIVEL JOINT
@) ey ‘ ‘
‘ "Pa | SQL-45
GANTRY L | ‘
— SOL-44 | — |
\
_ - \
S0L-98 ‘ ‘ ‘ ‘
‘ =1 \ = G ‘ \ | ‘
| o ol by | P IR s 4
| MPa |MPa [ \ e e ‘ ol 7? — o
| T w | |- . ‘ b7 o]
& £ o — 5 . ‘ Tl
GEEE 1 | o5 | I | o ‘
SOL*27; \soL-45 | ar | ‘ | % ‘
SOL*Q7J T L — - - — P — —_ P 4
é“ REEVING WINCH OPT

PLOPEL L. H. ‘:Eﬁﬁij

TO UPPER PIPING

D%
Bl

CRAWLER EXT. /RET.

i

7
/H
(!
.

R. H.

A1l |BI A2| B2 A3

A4 B4 Ab| [BS AB| |BE

r
144
4
4
4
4

VA VB ‘ VA VB B i B o o B o o S
L% T’“Lso[g* 500 soC

\

J

B3
/N G W i G, |
. e
SoL SoL soL
-83 {_L‘Héﬂ‘? {_L‘Eéﬂﬁ
E = £
of s | LT

Efﬁ E—a\ -82 |
> \
= = E i \
pl | I\F ) tore Lot e
E—D — — —— R 1
[ > > 17HPa e 17WPs el L |
E ‘ s0L soL soL soL s0L soL ‘
-86 -87 -88 -89 -30 -9
e e s _ e e —
b — e — 4. — b — — 4o
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5. HYDRAULIC SYSTEM

s/P
T
\ \
\ J \
‘TE SWING ANGLE LIMIT DEVICE
| W DLl |
| G |
pd_ _pd PL,
FRy L L T
Q
| A3 A2 T AT |

o

Tl oL-101
FREE ACC.

\
—
PLOPEL PLOPEL Al |
A/P B/ @ @ L P/P R H- | \ P
INDEPENDENT/CONF LUENCE A2 |
SELECT VALVE pit| PPy f o — = [
SOL=103_ __s01-109 <> £ — 7‘ f [ =57, T b o
r- f K |
= =
¢ al:
(TO RETURN BLOCK) Lol L
CPs) at] A7 a3
(FROM PRESSURE
SQURCE BLOCK) |

RAISE PILOT SELECT VALVE

SoL-11
| REAR DRUM
FREE ACC.

(FRONT)

\
Pi2'
—D—PDM!

LOWER PILOT SELECT VALVE
(FRONT)

SOL-42
SWING HI/L0
PRESS SELECT

19
00 8

-

S04
‘ PROPEL
RAISE PILOT SELECT VALVE HI/LO §P. SELECT

[(REAR)

CHP

== - -
I
- - - -
r

‘PML’

LOWER PILOT SELECT VALVE
‘(REAR)

=
1
— ﬁ% e
=
55
o1 (P57 zi
Pmr’iﬁi‘ © *= = ﬁ‘f

5]

‘ DR
—
S ITBIBA (T

RAISE CONFLUENCE SELECT (FRONT) ) Lo —

LOWER CONFLUENCE SELECT (FRONT) oA

LOWER CONFLUENCE SELECT (REAR) ) CGuw .

RAISE CONFLUENCE SELECT (REAR) T )j

PUA

PDA

A2

PRESSURE SDURCE BLDCK
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5. HYDRAULIC SYSTEM

l31. oue' 1

ool T T
|

53 P3A P3B 54 P4 55 P5A _P5B SB P6 S7 P7_
908

SB P8
00
- 00.8
$0L-55 S0L-54 80L-57 30L-56 $0L-53
— 1 ,1 —
A3 A4 AS Af|

\
—P2_ P3 Py

[

‘

SOLGZ’:% \
A7% Ag —&] I
\

\
PS5 ‘\‘

J _ J L
(2 \ﬁ% m%@ m]_% % Gl L
S0L-18 S0L-37] 0L-38 S0L-36] 50L-35 —
Ag[ r
\ ; \ N GD)
Pi6 _ i Pi4_ Pi3___'Pi2 Pt ‘
JLO(FRONT) ~ UP] JLo (AUX up ] LO (BOOM) upl ]t
J ] L] J l ] ] J

T a2

Al

o ;)9
A\/\%ﬁ
|
S0L-12

et

THIRD DRUM
T FREE FALL

P2

f,‘_
\
_
EST
i _b
|
SOL-24 | SOL-21
@ AP | AP Pw
B'3'T| BT
d r2 T

ACCELERAT\GN‘ |

P1B

52 P2 83 P3A P3B 84 P4 85 P5A  P5B

SE P6

S7 ‘ P7_ 88 P8

_ po 0. 8)
90.8 @ 90.8 °° 8 008 0.8
SGL sorid SDL 58 soL-sered] soL-se soL-s17Ed] soL-ss S0L-53 50L-52
O—
P5\
] —
T
S0L-18 s0L-37  s0L-38 S0L-35 S0L-35
- R
PDBi‘ PUB ‘ |
Pig __ Pi7 Pis Pi4_ __ Pis  'Piz __ Pl
L JLo up] J FRONT) up] JLO (REAR) uP] J Lo (BooMm) uprl 1 |
*
) ] l ) ) L] L] ] )
L] |1
\
A4 A3 A2 Al
PBB
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5. HYDRAULIC SYSTEM

BOOM HOIST PEDAL

J1B PEDAL

PLOPEL R. H

STD:FOR WINCH WITHOUT FREE.

SWING HI/LD
PRESS. SELECT

Pal
SOL-18 SOL 37 SEIL 38 SDL 36| S0L-35)
(0PTIAg| Al Al

T \

il Mﬁ r @ﬁ
‘ @ *' ‘
__ _pi5__|pia Pi3 i2 Pil
O(FRONT) up]  JLO(REAR] upJ JLOW(BDOM) upPl It

J M

(FOR WINCH WITH FREE THIS 1S REPLACED
WITH ITEM 34 DF F7)

10000B-1
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5. HYDRAULIC SYSTEM
52 HYDRAULIC CIRCUITS AND COMPONENTS
5.2.1 COMPONENT SPECIFICATIONS
Item Name of Component Specification

Pump
(Front and rear drum, propel, third)

Swash plate type, variable displacement
:255ltr./min X 2
:31.9MPa (325kgf/cm?)

Max. delivery

Max. working pressure

Swash plate type, variable displacement

(Front and rear drum, third drum)

3 Pump (Boom, swing) Max. delivery A771tr./min
Max. working pressure :27.5MPa (280kgf/cm?)
Max. delivery :61ltr./min
4-1 Control
Max. working pressure :7.0MPa (71kgf/cm?)
4-2
4 Gear pump - Counterweight
self removal Max. delivery :40ltr./min
- Gantry Max. working pressure :20.6MPa (210kgf/cm?)
- Crawler ext./ret.
- Translifter
5 Gear pump Max. delivery :73Itr./min
(Front and rear drum brake cooling) Max. working pressure :1.0MPa (10kgf/cm?)
Swash plate type, variable displacement
Motor . .
8 Max. delivery :255Itr./min

Max. working pressure :31.9MPa (325kgf/cm?)

9 | Cylinder (Gantry hoist)

®100 X ®50 X St480 X 2
Press Push :20.6MPa (210kgflcm?)
Pull :4.9MPa (50kgf/cm?)

10 | Motor (Boom)

Bent axis type, fixed displacement
:255Itr./min
:31.9MPa (325kgf/cm?)

Max. delivery

Max. working pressure

12 | Motor (Swing)

Swash plate type, variable displacement
A77ltr./min
:27.5MPa (280kgf/cm?)

Max. delivery

Max. working pressure

13 | Motor (Propel)

Swash plate type, 2 speed motor
:255ltr./min
:31.9MPa (325kgf/cm?)

Max. delivery

Max. working pressure

Published 10-09-13, Control # 215-03
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5. HYDRAULIC SYSTEM

Iltem Name of Component Specification
Max. delivery :40ltr./min
14 | Motor (Tagline) [Option]
Relief pressure :13.7MPa (140kgf/cm?)
Max. delivery :40ltr./min
15 | Motor (Reeving)
Max. working pressure :12.7MPa (130kgf/cn?)
16 Control valve Max. delivery :255ltr./min
(Propel R. H., main2, aux.1) Max. working pressure :31.9MPa (325kgf/cnm?)
17 Control valve Max. delivery :255ltr./min
(Propel L. H., boom, main1, aux.2) Max. working pressure :31.9MPa (325kgf/cm?)
Max. delivery :255ltr./min
18 | Control valve (Boom)
Max. working pressure :31.9MPa (325kgf/cn?)
20 | Control valve (Swing) Max. working pressure :27.5MPa (280kgf/cn?)
Set pressure :20.6MPa / 4.9MPa
22 | Control valve (Gantry)
:(210kgficm? / 50kgf/lcm?)
Crawler extending
Control valve
23 , Press Push :17.0MPa (173kgf/cm?)
(Translifter / crawler ext.)
Pull :21.0MPa (214kgf/cm?)
o4 Control valve Max. delivery :40ltr./min
(Counterweight self removal) Max. working pressure :21.0MPa (214kgf/cm?)
Max. delivery :40ltr./min
26 | Control valve (Reeving winch)
Max. working pressure :12.7MPa (130kgf/cm?)
-Front drum hoist remote control pressure
-Front drum lowering remote control pressure
-Rear drum hoist remote control pressure
7 Valve block (8-section) -Rear drum lowering remote control pressure
(Automatic stop and speed control) -Boom raise remote control pressure
-Boom lowering remote control pressure
-Third drum hoist remote control pressure (Option)
-Third drum lowering remote control pressure (Option)
-Boom raise stop
-Boom lower stop
Valve block (5-section
28 T ( ) -Rear drum raise stop
(Limit stop)
-Front drum lower stop
-Third drum raise stop (Option)

10000B-1
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5. HYDRAULIC SYSTEM

(Motor brake)

Item Name of Component Specification
-Front drum motor parking brake
29 Valve block (4-section) -Rear drum motor parking brake

-Boom drum motor parking brake

-Third drum motor parking brake

Valve block X 2 (2-section)

30
(Remo-con press. source cut etc)

-Remo-con cut
-Swing parking brake
-Propel speed Hi/Low select

-Swing pressure select

31 | Valve block (Swing reaction)

Swing reaction

32 | Valve block (2-section)

-Third drum clutch

-Third drum emergency clutch

Valve block (4-section)

33
(Wet type free fall)

-Rear drum clutch
-Rear drum emergency clutch
-Front drum emergency clutch

-Front drum clutch

Valve block (3-section)
(Wet type free fall speed acceleration)

34

-Front drum free fall speed acceleration

-Rear drum free fall speed acceleration

35 | Valve block

-Qmax cut / positive control

36 | Valve block (For hyd. oil heat)

Hyd. oil heat

37 | Valve block

DPF re-generation

38 | Flow control valve (Tagline) [Option]

Flow control

39
40

Valve block

- Pilot change-over

- Pilot pressure change-over

41 | Solenoid valve [Option]

-Third drum automatic stop

42 | Solenoid valve [Option]

-Third drum limit stop

43 | Solenoid valve

Independence, confluence select

44 | Check valve (For valve block)

Check valve

Remote control valve

:2.65 to 2.94MPa
(27 to 30kgf/cm?)

Front and rear drum

45
(Front and rear drum, boom drum) Boom drum :2.50 to 2.79MPa
(25.5 to 28.5kgflcm?)
Swing :1.62 to 1.92MPa
46 | Remote control valve (Swing)
(16.5 to 19.6kgf/cm?)
Press :1.42 to 1.62MPa
47 | Remote control valve (Propel)
(14.5 to 16.5kgf/cm?)
Published 10-09-13, Control # 215-03 5-11 10000B-1



5. HYDRAULIC SYSTEM

Item Name of Component Specification
4.9 to 5.6MPa
48 | Control valve (Brake)
(50 to 55kgf/cm?)
49 Remote control valve 2.2 to 2.4MPa
(Boom hoist pedal) [Option] (22 to 24 kgflcm?)
Third :2.65 to 2.94MPa
50 | Remote control valve
(27.0 to 30.0kgf/cm?)
®140 X ®100 X St700 X 4
51 | Cylinder (Translifter) Press Push :20.6MPa (210kgf/cm?)
Pull :20.6MPa (210kgf/cm?)
®180 X @75 X St1246 X 2
52 | Cylinder (Crawler Ext./Ret.) Press Push :17.0MPa (173kgf/cm?)
Pull :21.0MPa (214kgf/cm?)
Cylinder
53 | " _ ®110 X ®85 X St1330 X 2
(Counterweight self removal)
57 | Swivel joint
A, B, C, D : Propel
E : Propel speed select
59 | Swivel joint (8 port) F : Tank
G : Crawler
H : Drain
Relief pressure :7.0MPa (71kgflcm?)
60 | Relief valve / reducing valve (Control)
Reducing sec. pressure :5.4MPa (55kgf/cm?)
Mechanical relief pressure
- ' el pressu 14.7MPa (150kgficm?)
i
61 | Sol. prop relief valve (Tagline) [Option]
Proportional relief pressure :13.7MPa (140kgf/cm?)
setting (at 0.25 Amp.)
63 | Shuttle valve [Option]
Slo t heck val Tagli
64 w return check valve (Tagline) 2.0
[Option]
Slow return check valve
65 | Y ©0.8
(For motor brake)
66 | Suction strainer 80 Mesh
67 | Return filter B10 = 8
68 | Return filter (Wet type clutch) 10u
69 | Drain filter 10u
70 | Line filter (Control) 100 Mesh (149yu)
71 | Line filter (Aux. actuator) 100 Mesh (149u)
73 | Bypass check valve (Oil cooler) 0.294MPa (3kgf/cn?)
10000B-1 5-12 Published 10-09-13, Control # 215-03



5. HYDRAULIC SYSTEM

ltem Name of Component

Specification

74 Bypass check valve

(Front, rear drum brake cooling)

0.294MPa (3kgficm?)

76 | Accumulator

2.9Itr.

Pressure sensor

79
(Remo-con press. detect)

3.0MPa (3kgf/cm?)

80 | Pressure sensor (For swing)

50.0MPa (510kgf/cr?)

81 | Pressure sensor (For clutch)

19.6MPa (200kgf/crm?)

82 | Pressure switch (foot brake)

4.4MPa (45kgficm?) (ON)

Pressure switch
(Propel remo-con press. detect)

83

0.5MPa (5kgflcm?) (ON)

Hyd. oil temperature sensor
(For hyd. oil tank)

84

85 Hyd. oil temperature switch

(Front, rear drum brake cooling)

130°C (266°F)

Hyd. oil temperature switch

86 60°C (140°F
(For hyd. oil heat) ( )
87 | Prop. valve 3-section
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5. HYDRAULIC SYSTEM

5.2.2 LAYOUT OF HYDRAULIC COMPONENTS

1. UPPER MACHINERY

12. MOTOR (SWING)

20. SWING
CONTROL VALVE

59. SWIVEL JOINT

REDUCTION UNIT

N

8.9. MOTOR
(FRONT DRUM)

18. CONTROL VALVE

(BOOM HOIST)\ Q

37. VALVE BLOCK \

17. CONTROL VALVE

8. MOTOR
(REAR DRUM)—u

REDUCTION UNIT

{
24. CONTROL VALVE
(COUNTER SELF
REMOVAL) T

REDUCTION UNIT
SEPARATE OIL

80. PRESSURE SENSOR (SWING)

46. REMOTE CONTROL
VALVE (SWING)

50. REMOTE CONTROL
VALVE (THIRD)

87. PROP. VALVE

30. VALVE BLOCK
T

(PROPEL SPEED,
SWING PRESSURE)

= 34. VALVE BLOCK
Tl /

HYDRAULIC OIL
TANK

71. LINE FILTER
(AUX. ACTUATOR)
4. GEAR PUMP
""" (CONTROL &
AUX. ACTUATOR)

_—

5. GEAR PUMP
(FRONT/REAR DRUM
BRAKE COOLING)

~ 1. PUMP

(MAIN/AUX.
PROPEL/THIRD)

3. PUMP (SWING/
BOOM HOIST)

ENGINE

‘\ THIRD DRUM
"~ RADIATOR &

OIL COOLER

: \ 22. CONTROL VALVE

(GANTRY)

COOLER A e Lol
10. MOTOR (BOOM) ————"ﬂ' - ﬁ(a
e ]
BOOM DI?;:I/ . i
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5. HYDRAULIC SYSTEM

32. VALVE BLOCK
(2-SECTION) 49. REMOTE CONTROL VALVE

(BOOM HOIST PEDAL)

76. ACCUMULATOR

81. PRESSURE SENSOR
(FOR CLUTCH) N
(CONTROL PRESS.
DETECT)

FLOOR PLATE

(VIEW FROM CAB LOWER FACE)

PROPEL CONTROL LEVER

80. PRESSURE SENSOR
(FOR SWING)

30. VALVE BLOCK (2-SECTION)
(REMO-CON PRESS.SOURCE CUT ETC)

82. PRESSURE SWITCH

79. PRESSURE SENSOR
°__o (REMO-CON PRESS. DETECT)

12. MOTOR (SWING)

47. REMOTE CONTROL VALVE
(PROPEL)

SWING CONTROL LEVER
83. PRESSURE SWITCH
(PROPEL REMO-CON PRESS. DETECT)

THIRD DRUM
CONTROL LEVER

e
) PR = =

46. REMOTE CONTROL VALVE (SWING)

76. ACCUMULATOR
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5. HYDRAULIC SYSTEM

27.VALVE BLOCK (8-SECTION)
(AUTOMATIC STOP & SPEED CONTROL)

79. PRESSURE SENSOR

41. SOLENOID VALVE (PIPING UNDER SOLENOID)

(OPTION)

W

\

LEFT DECK FUEL TANK FRONT 2 MOTOR BRAKEy S CToN)

42. SOLENOID VALVE
(OPTION)

44. CHECK VALVE

(5-SECTION, LIMIT STOP)

q N 1
D>
A8 ,)\
28. VALVE BLOCK N
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5. HYDRAULIC SYSTEM

43. INDEPENDENT, CONFLUENCE
SELECT

40. PILOT PRESSURE
CHANGE-OVER VALVE

39. PILOT CHANGE-OVER
VALVE
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5. HYDRAULIC SYSTEM

10000B-1

\/ ’\,\'!" L ol

=2
2
o

I\, )
S

0\
=

RIGHT DECK HYD. TANK REAR

3 St
LRI
A (&)
‘\ p \‘ &y ’\ '9\\
2 /AP RN
A7) * \ 7
» ‘,u:«/\\ \“ ;\//’\“ .“
23

l \

i\ /?\ '\ 4 i

BN~
AU
& IS=r
S\
M=
o\ | he
p

7~

(7,4

D)

(7
HYDRAULIC OIL
TANK

81. PRESSURE SENSOR
(FOR CLUTCH)
(CONTROL PRESS. DETECT)

33. VALVE BLOCK
(4-SECTION, WET TYPE FREE FALL)
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5. HYDRAULIC SYSTEM

32. VALVE BLOCK

81. PRESSURE SENSOR

(CONTROL PRESS. DETECT)

(FOR CLUTCH)

POWER DIVIDER REAR

10000B-1
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5. HYDRAULIC SYSTEM

2. DRUM COOLING LINE

REAR WINCH FRONT WINCH HYD. OIL TANK
““\\NIUO 7 0
P 0 Q o O
© ©,

[~) © . %}

o
§ ©
(<]
o [= 1
o O
/

°
° °

b

85. HYD. OIL TEMPERATURE SWITCH 74. BYPASS CHECK VALVE
(FRONT, REAR DRUM BRAKE COOLING) (FRONT, REAR DRUM BRAKE COOLING
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5. HYDRAULIC SYSTEM

REAR WINCH FRONT WINCH HYD. OIL TANK
o - o
T i
o/ | O Q
o ©
= © ] . %)
o
§ ©
©
O o I[=1
° O
/
[+
© ©

86. HYD. OIL TEMPERATURE SWITCH
(FOR HYD. OIL HEAT)

36. VALVE BLOCK
(FOR HYD. OIL HEAT)
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5. HYDRAULIC SYSTEM

3. HYDRAULIC OIL TANK

/]

—4

73. BYPASS CHECK VALVE
\ a;g
I
e
g b
& ©
2o
& ol
L a’'p
a 9
91 98 %
: \ 7
67. RETURN FILTER &8
66.SUCTIONSTRAINER\ 76%22
U =

SECTION B-B

[ _ 1
SECTION A-A

> —»
> —»

69. DRAIN FILTER 68. RETURN FILTER

(WET TYPE CLUTCH)

60. RELIEF VALVE
/REDUCING VALVE

(CONTROL) N

35. VALVE BLOCK\

70. LINE FILTER
(CONTROL)

84. HYD. OIL TEMPERATURE SENSOR
(FOR HYD. OIL TANK)
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5. HYDRAULIC SYSTEM

4. GANTRY

o S

® B

il

9. CYLINDER
(GANTRY HOIST)

) -

/9. CYLINDER (GANTRY HOIST)
57. SWIVEL JOINT \
P AN g
=== IDIING! L i~ M

22. CONTROL VALVE
(GANTRY)

== [N ..
= GG e W .
T O T ¢ s 7“l ‘k Vi O \
= - e [,j :::::I&:ﬁ‘:‘rr—’"—"/
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5. HYDRAULIC SYSTEM

5. WINCH MOTOR

8. MOTOR (FRONT & REAR DRUM)

8. MOTOR (THIRD DRUM)

10. MOTOR (BOOM)

O
o~o o}
o]
@@
Wmllmghj\ /WDIDW
i PRI\ JC
J \\\J\ T y )

6. LEFT DECK

65. SLOW RETURN CHECK VALVE (FOR MOTOR BRAKE)

17. CONTROL VALVE (PROPEL L. H. , MAIN1, AUX.2)

16. CONTROL VALVE (PROPEL R. H., MAIN2, AUX.1)

10000B-1
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CONTROL VALVE (THIRD DRUM)
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5. HYDRAULIC SYSTEM

7. HYDRAULIC OIL PUMP

3. BOOM, SWING PUMP

4. GEAR PUMP

[n ——=nll1

5. GEAR PUMP

1. MAIN PUMP
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5. HYDRAULIC SYSTEM

8. LOWER MACHINERY

SWING BEARING

23. CONTROL VALVE
(TRANSLIFTER
/CRAWLER EXT.)

52. CYLINDER
(CRAWLER EXT. /RET.)

59. SWIVEL JOINT

SWING GEAR

PROPEL REDUCTION UNIT

13. MOTOR (PROPEL) 51. CYLINDER (TRANSLIFTER)
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5. HYDRAULIC SYSTEM

5.3 HYDRAULIC SYSTEM

53.1 PREFACE

This chapter provides a general outline of the overall

hydraulic system.

5.3.2 OUTLINE

The pressurized oil in this circuit is supplied by the 4
variable displacement pumps driven with the power di-
vider directly connected to the engine and 2 section
gear pumps connected to power divider.

2 pumps (2 section) out of these 4 variable displace-
ment pumps are for front drum, rear drum, boom drum

and propel and swing.

Inner side pump out of 2 section gear pumps directly
connected to the power divider is for control purpose
and outer side one is for auxiliary units.

2 gear pumps directly connected with power divider are
for front and rear drum brake cooling.

Published 10-09-13, Control # 215-03

3. BOOM, SWING PUMP

4. GEAR PUMP (CONTROL PURPOSE, AUX.)

olll

[n

5. GEAR PUMP (COOLING)

1. MAIN PUMP
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5. HYDRAULIC SYSTEM

5.3.3 OIL FLOW FROM No.1-1, No.1-2

No.1-1 and No.1-2 pumps are main pumps and are tan-
dem connected variable displacement double pumps.
At neutral, pressurized oil from No.1-1 pump flows into
3 section side control valve circuit (front / rear drum /
right propel) At the same time, pressurized oil from
No.1-2 pump flows into 3 section side control valve cir-
cuit (front / rear drum / left propel) and passes through
each control valve and return to the oil tank without
load.

When any of control valve spools is moved by pressur-
ized control oil from the remote control vale, pressur-
ized main pump oil is led to each actuator.

When the inching speed switch is handled, inching
speed solenoid becomes energized to actuate the
pump regulator and minimize oil delivery from the main

pump.

10000B-1
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5. HYDRAULIC SYSTEM

OIL FLOW FROM No.1-1, No.1-2

BACKWARD

)

HOIST

REAR DRUM

FRONT DRUM

G (PBA)

COUNTER
BALANCE
VALVE

COUNTER
BALANCE
VALVE

HOIST

BACKWARD HOIST

)

PROPEL (R. H
\

FORWARD

REAR 1

Low

FRONT 2

Law

PROPEL (L. H.
\
REAR 2

FORWARD| | Low
\

PROPEL (L.H.)

[ BRAKE VALVE ]
|

[ BRAKE VALVE ]'
| |

! \
[ |
| ]

[ (¢

SWIVEL JOINT

BOOM HOIST

SWING

POWER DIVIDER

( CONTROL / AUX. )

@ OIL COOLER

\. SUCTION STRAINER

( DRUM BRAKE COOLING )

% RETURN FILTER
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5. HYDRAULIC SYSTEM

534 OIL FLOW FROM No.3-1, 3-2 PUMP

No.3-1 pump are main pumps and are tandem connect-
ed variable displacement double pumps.

At neutral, pressurized oil from No.3-1 pump flows into
boom control valve and passes through control valve
and return to the oil tank without load.

When any of control valve spools is moved by pressur-
ized control oil from the remote control vale, pressur-
ized No.3-1 pump oil is led to actuator.

When the inching speed switch is handled, inching
speed solenoid becomes energized to actuate the
pump regulator and minimize oil delivery from the main
pump.

No.3-2 pump is swing pump and is variable displace-
ment pump.

When the swing remote control valve is in neutral, pres-
surized oil from No.3-2 pump flows into the swing con-
trol valve and returns to oil tank without load.

When the swing control valve is actuated with the pres-
surized oil from the remote control valve, pressurized
oil from the swing pump flows into the swing motor to
swing the upper machinery.

10000B-1
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5. HYDRAULIC SYSTEM

OIL FLOW FROM No.3-1, 3-2 PUMP

BOOM HOIST

5T

(' MAIN CONTROL VALVE )

CONTROL |_
VALVE

PDB

N
4

( CONTROL / AUX. )

POWER DIVIDER

@ OIL COOLER

( DRUM BRAKE COOLING )

|

% RETURN FILTER

\. SUCTION STRAINER |
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5. HYDRAULIC SYSTEM

535 OIL FLOW FROM No.4-1 PUMP

No.4-1 pump is gear pump and is used for control.
Pressurized oil from the pump passes through the line
filter and is pressure-reduced to 5.4 MPa and flows into
the accumulator and then flows into 2 4-section valve
and 2 2-section valve and the foot brake valve.

1. WHEN FUNCTION LOCK LEVER IS IN "LOCK"
POSITION
When the function lock lever is in "LOCK" position,
pressurized oil sent to 2-section valve is shut off
with the function lock (Remo-con cut) solenoid
valve (SOL-3) and is not sent to the remote control
valve.
Therefore under this condition, even when the con-
trol valve is operated, control pressure would not be
generated and the machine would not move.
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5. HYDRAUL

IC SYSTEM

OIL FLOW FROM No.4-1 PUMP (WHEN FUNCTION LOCK LEVER IS IN "LOCK" POSITION)

PROPEL PROPEL
SWING FRONT REAR BOOM (L) (R. 1.1
FOR BACK FOR BACK
LEFT RIGHT Low UpP LOW UpP Low UP WARD WARD WARD WARD
r, 7 ]
[ 1 %i
P (Eah SPEB ‘
\
FRONT SHING
Free | FRet || R || e (BT <
t (50L-3)
L
MAIN CONTROL VALVE
FRONT FRONT
& FRONT | REAR | BoOM REMR o | evencency | everaency | N, re=>—
STOP STOP

COUNTER
BALANCE
VALVE

@ o

g

BOOM HOIST )

SWING

%OIL COOLER

PRESS. REDUSE

ACCUMULATOR

POWER DIVIDER

GANTRY/ !
COUNTERWEIGHT

(DRUM BRAKE COOLING)

SUCTION STRAINER

!
!
!

A
!
!

i\
!
!
!

$RETURN FILTER C T
|
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5. HYDRAULIC SYSTEM

2. WHEN FUNCTION LOCK LEVER IS IN "WORK"
POSITION
When the function lock lever is in "WORK" position,
pressurized oil sent to 2-section valve passes
through the function lock (Remo-con cut) solenoid
valve (SOL-3) and flows into the remote control
valve.
Under this condition, when the control valve is op-
erated, remote control pressure is sent to the main
control valve and make each actuator functioned.
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5. HYDRAULIC SYSTEM

OIL FLOW FROM No.4-1 PUMP (WHEN FUNCTION LOCK LEVER IS IN "WORK" POSITION

SWING

PROPEL
(L. H.)

PROPEL

FRONT REAR BOOM (R H.)

FOR

BACK FOR BACK

LEFT RIGHT WARD WARD  WARD_|| WARD
SPR I .PS4
\ ! 2
FRONT REAR PROPEL SWING gmfm FUNCTION @
FREE FREE Hi/Low REACTION BRAKE ut

(MAIN CONTROL VALVE)

COUNTER
BALANCE

& FRONT | REAR
& &
_ i
\

\
é

ESA CLM
FRONT FRONT

BOOM EELGRTCH EMERGENCY | EMERGENCY ERLB%H
SToP $TOP

S it

\
\
\
\
\
\
7 BOOM HOIST )
\
\ SWING

%OIL COOLER

ACCUMULATOR

PRESS REDUSE

POWER DIVIDER

o~

LINE FILTER
GANTRY/ !
COUNTERWEIGHT

RELIEF
VALVE

PS3

(DRUM BRAKE COOLING)

SUCTION STRAINER

|
oY
|
|
|
|
|
i\
|
|
|
%RETURN FILTER C T
|
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5. HYDRAULIC SYSTEM

5.3.6 OIL FLOW FROM No.4-2 PUMP

1. CRAWLER EXTENDING CYLINDER
No.4-2 pump (Aux. device pump) is fixed displace-
ment gear pump and is used for crawler extending
cylinder.
When the lower pressure source valve located in
the downstream side of the gantry hoist control
valve is operated, the pressurized oil from the pump
passes through the swivel joint and flows into the
crawler extending valve.
When the crawler extending cylinder is being oper-
ated, return oil from the cylinder passes through the
swivel joint and returns to the tank.

2. TRANSLIFTER
No.4-2 pump (Aux. device pump) is fixed displace-
ment gear pump and is used for the translifter cylin-
der.
When the lower pressure source valve located in
the downstream side of the gantry hoist control
valve is operated, the pressurized oil from the pump
passes through the swivel joint and flows into the
translifter valve.
When the translifter cylinder is being operated, re-
turn oil from the cylinder passes through the swivel
joint and returns to the tank.

3. GANTRY HOIST CYLINDER
No.4-2 pump (Aux. device pump) is fixed displace-
ment gear pump and is used for gantry hoist. The
pressurized oil from the pump flows into the gantry
hoist control valve. When the gantry hoist control
valve is in neutral, the pressurized oil passes
through the valve and returns to the tank without
load.

4. COUNTERWEIGHT SELF REMOVAL CYLINDER
No.4-2 pump (Aux. device pump) is fixed displace-
ment gear pump and is used for counterweight self
removal.

The pressurized oil from the pump flows into the
counterweight self removal control valve. When the
counterweight self removal control valve is in neu-
tral, the pressurized oil passes through the valve
and returns to the tank without load.
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5. HYDRAULIC SYSTEM

OIL FLOW FROM No.4-2 PUMP

*  GANTRY HOIST CYLINDER

» TRANSLIFTER

* CRAWLER EXT./RET.

* COUNTERWEIGHT SELF REMOVAL CYLINDER

TRANSLIFTER (RIGHT SIDE) TRANSLIFTER (LEFT SIDE)
RIGHT FRONT RIGHT REAR LEFT REAR  LEFT FRONT
CRAWLER CYLINDER
R.H. L.H.
| | |
. . - — s .
B = = = = =
= = = = = =
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]
]
]
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]
]
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]
]
]
]
]
]
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POWER DIVIDER
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|
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|
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‘ /"\_SUCTION STRAINER
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5. HYDRAULIC SYSTEM

5.3.7 OIL FLOW FROM No.5-1, 5-2 PUMP (CONTROL/AUX.ACTUATOR)

No.5-1 and No.5-2 pumps are gear pumps and are
used for cooling of front and rear drum brake (clutch).
The pressurized oil from both pumps passes through
the front and rear drum brake (clutch) and returns to the
tank through the filter.
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5. HYDRAULIC SYSTEM

OIL FLOW FROM No.5-1, 5-2 PUMP (CONTROL/AUX.ACTUATOR)

REAR DRUM FRONT DRUM

COUNTER
BALANCE
VALVE

COUNTER
BALANCE
VALVE

MAIN CONTROL VALVE

A4
fmm e — e —— —
|
|

o |
w |
e |
= |
Heola |
|
g ( CONTROL/ AUX. ) !
© |
o OILCOOLERQ I
|
. ¥ :

g PN $ - HEAT VALVE
|
= |
|
|
|

RETURN FILTER
. SUCTION STRAINER
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5. HYDRAULIC SYSTEM

5.4 VALVE

4-SECTION VALVE

BOOM RAISE BOOM LOWER
P BA

REAR DRUM RAISE REAR DRUM LOWER

-\ I g @ﬂ@

||l=| l|||
Q i ) PDT
FRONT DRUM RAISE o @ FRONT DRUM LOWER

THIRD DRUM RAISE THIRD DRUM LOWER
PBM

ul = D

ﬂIBS_ Pi7l _ _|Pi6 _ _ P54__4P4 o P‘jjl _JED‘Z __Pﬂ_T

) i J J )

A4, AEI A2 Al
PBM PBB
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5. HYDRAULIC SYSTEM

8-SECTION VALVE (WITH SHUTTLE VALVE)

\TO RETURN BLOCK

BOOM DRUM RAISE
THIRD DRUM RAISE
BOOM DRUM LOWER
FRONT DRUM LOWER
REAR DRUM RAISE
FRONT DRUM RAISE

REAR DRUM LOWER

~d
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5. HYDRAULIC SYSTEM

4-SECTION VALVE

O) @® ® @®
©
o) o)
==
REAR DRUM FREE FALL SPEED
FROM FRONT DRUM FOOT BRAKE / \ ACCELERATION
FRONT DRUM FREE FALL SPEED
ACCELERATION FROM REAR DRUM FOOT BRAKE

| | | |

A2 D2 D1 Al

2] s

I I
| ’ KT1%>—__P

S0L-22 S S0L-23

o
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|
©
w
o
—
|
)
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@
—
@
W
—
—
M
@
—
@

P3 ICW

| REAR DRUM FREE FALL SPEED
| ACCELERATION

CQI P4

FRONT DRUM FREE FALL SPEED
ACCELERATION |

|

FROM REAR DRUM FOOT BRAKE

| |
| |
| |
FROM FRONT DRUM FOOT BRAKE |
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5. HYDRAULIC SYSTEM

3-SECTION VALVE

REAR DRUM FREE FALL SPEED
ACCELERATION

FRONT DRUM FREE FALL SPEED
ACCELERATION

0686
o=

— — — —TOTANK
T

P3  FROM 4-SECTION VALVE

REAR DRUM FREE FALL SPEED A 3
ACCELERATION

¢oAa FROM 4-SECTION VALVE

FRONT DRUM FREE FALL SPEED A2
ACCELERATION —

—

0. 8

Al
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5. HYDRAULIC SYSTEM

5-SECTION VALVE

10000B-1

@—V TO TANK

BOOM DRUM RAISE

BOOM DRUM LOWER

FRONT DRUM RAISE

REAR DRUM RAISE

PbH P4 P3 P2 P1

N . J Bl J T I

1\ | 1
I I

! SOL-18 !

| S0L-35 S0L-36 S0L-38 S0L-37 0pT)

A5 A4 A3 T TA2 AT
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5. HYDRAULIC SYSTEM

2-SECTION VALVE

_ TO SWING RELIEF SELECT

__ TO PROPEL MOTOR HI/LOW SELECT ﬁ;{

TO SWING RELIEF SELECT

PSR
TO PROPEL MOTOR HI/LOW SELECT
< PMS
TO SWING
PARKING BRAKE EE 3
TO SWING -

_ REMO-CON CUT H

REMO-CON CUT
(TO FLOOR UNDER MANIFOLD) A 1
-
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5. HYDRAULIC SYSTEM

1-SECTION VALVE

TO SWING REMO-CON VALVE
_ (SWING COUNTERFORCE)

TO SWING REMO-CON VALVE

_ (SWING COUNTERFORCE) _ A -+

$0. 8 | [
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5. HYDRAULIC SYSTEM

MAIN CONTROL VALVE (3-SECTION)

REAR 1ST SP. RAISE

(PUAT)
PUM2
RAIGHT PROPEL FRONT 2ND SP. RAISE
(FORWARD) /
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@
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RAIGHT PROPEL
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5. HYDRAULIC SYSTEM

MAIN CONTROL VALVE (3-SECTION)

REAR 2ND SP. RAISE

PLB
LEFT PROPEL

(BACKWARD)
/
B

il

S

©

S ©
S ©

LEFT PROPEL

(FORWARD)

LEFT PROPEL

(BACKWARD)
S 9)rg o

@

auc
o)
LEFT PROPEL _~

(FORWARD)

REAR 2ND SP. LOWER

FRONT 18T 8P,
PLOPELIL. )~ REAR_IND SP. -puw
m PUA?2
\

al! a2 UP)! _a3Lp) B
*‘Aw B { A2l B2 TA&% B3
‘ ‘ Lol |UP LO_ | uP
| \ S .
Pk 4 ‘ Lo
‘ ‘ li%ﬂ 7 o ‘ 4>v 2 ‘
= nalin=une T
| = ] | &E S |
| \ ‘ ‘f
31, 9 f o i |
’ MPa | \ | ‘
bl b2 (LO), b3(L0),
‘ \

10000B-1 5-48 Published 10-09-13, Control # 215-03



5. HYDRAULIC SYSTEM

MAIN CONTROL VALVE (THIRD 1-SECTION)

PUT

THIRD RAISE

THIRD LOWER

Published 10-09-13, Control # 215-03 5-49 10000B-1



5. HYDRAULIC SYSTEM

PILOT CHANGE-OVER VALVE

TO CONTROL VALVE
(PDM2)

FROM 4-SECTION VALVE —|((©
(PDM)

FROM 4-SECTION VALVE —p

TO CONTROL VALVE
(PDA2)

TO DR

~+—— FROM 4-SECTION VALVE
(PDA)

l<«—— FROM 4-SECTION VALVE
(PUA)

Al

(PUM)
TO CONTROL VALVE
(PUM2)
FROM 3-SECTION VALVE
(FRONT)
Pl
A2
A4
A3
P2
10000B-1

H

TO CONTROL VALVE
(PUA2)

FROM 3-SECTION VALVE
(REAR)
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5. HYDRAULIC SYSTEM

PILOT PRESSURE CHANGE-OVER VALVE

TO CONTROL VALVE
(PDA1)

TO CONTROL VALVE
(PUAT)

TO CONTROL VALVE
(PDM1)

TO CONTROL VALVE
(PUM1)

FROM 8-SECTION VALVE (PDA)

FROM 5-SECTION VALVE (PUA)

FROM 3-SECTION
VALVE (REAR)

ins

1

FROM 3-SECTION ‘
VALVE (FRONT)

FROM 5-SECTION VALVE
(PUM)

Pid,

Ps34
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5. HYDRAULIC SYSTEM

3-SECTION VALVE

TO PILOT CHANGE-OVER
VALVE (FRONT)

TO PILOT CHANGE-OVER
VALVE (REAR)

FROM PRESSURE
SOURCE BLOCK

TO PILOT PRESSURE
CHANGE-OVER VALVE
TO PILOT PRESSURE (FRONT) I
CHANGE-OVER i
VALVE (REAR)

]

TO WINCH MOTOR
(FRONT, REAR)

E&“&m&ﬁ\ﬁ&\x&m - Z

NASAANN AN R NRRNN

‘FAA
|
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6. HOIST SYSTEM

10000B-1 6-2 Published 10-09-13, Control # 215-03



6. HOIST SYSTEM

6.1 APPARATUS AND LOCATION OF COMPONENTS

The hoist system consists of the front drum and rear
drum assembly.

Each drum assy. consists of hoist motor (brake built in),
reduction unit, drum clutch (common to free fall brake)
and drum lock.

The pressured oil delivered from 2 main pumps (No.1,
No.2) is controlled by the control valve and flaws into
each motor.

SWING MOTOR AND
REDUCTION UNIT

SWIVEL JOINT\
FUEL TANK\

FRONT DRUM MOTOR AND
REDUCTION UNIT

CONTROL VALVE I -

T T

/ ACCUMULATOR

FRONT DRUM
8l /(Referto next page.)

HYDRAULIC OIL
TANK

PUMP
(Refer to next page.)

POWER DIVIDER
REAR DRUM

REAR DRUM MOTOR AND ==
REDUCTION UNIT

(Refer to next page.)

) ENGINE
THIRD DRUM MOTOR AND : g THIRD DRUM
REDUCTION UNIT (OPTION)
(OPTION) 3
“ :e
e
of =
= B —le- RADIATOR AND
BATTERY 2 o . E OIL COOLER
0
SEPARATE OIL COOLER /
—1 =T 3 | —
BOOM DRUM MOTOR AND \ BOOM DRUM

REDUCTION UNIT

Published 10-09-13, Control # 215-03 6-3
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6. HOIST SYSTEM

HYDRAULIC PUMP WINCH
FRONT DRUM MOTOR FRONT DRUM
GEAR PUMP oo -
SWING PUMP (CONTROL, AUX.) i }
(IR
m ]
]
B 0
of | ¥ 1
B ]
U |
i REDUCTION . &
[ ] UNIT I A 1
" )
I
i)
of | ¥
]
P
POWERDIVIDER ~ GEARPUMP  MAIN PUMP = gl
(COOLING)  (HOIST / PROPEL)
REAR DRUM MOTOR REAR DRUM

DRUM LOCK

FRONT DRUM LOCK KNOB (

REAR DRUM LOCK KNOB

[AcAuTION]

Refer to P.6-17 to 6-49 for circuit diagram and function.
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6. HOIST SYSTEM

6.2 ADJUSTMENT OF DRUM LOCK

A WARNING|

Do not adjust the drums locks until the boom, hook
block, and load have been lowered to the ground.
Failure to observe this precaution may result in se-
rious injury or loss of life.

1. Pull the drum lock knob in the LOCK position and
check to see that the pawl is engaged in the bottom
of the drum ratchet.

If the pawl is not engaged in the bottom of the ratch-
et, adjust the spring length to allow the pawl to be
engaged in the bottom.

2. With the condition of step 1., adjust the respective
dimension as shown in the figure.

3. Push the drum lock knob in the RELEASE position
and check to see that the pawl is clear of the ratchet
by at least 20 mm (13/16 inch).

Operate the knob to the LOCK position and to the
RELEASE position and confirm that the pawl
moves smoothly.

Published 10-09-13, Control # 215-03

6-5

20 mm (13/16 inch) or more

)

| =

58 mm
(2-5/16")

58 mm
(2-5/16")

126 mm
(4-15/16")

FRONT AND REAR DRUM LOCK
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6. HOIST SYSTEM

6.3

6.3.1

WINCH

WINCH INSTALLATION

Tightening torque
333 to 407 N-m
53 mm 246 to 300 Ibs-ft

(2.1 inch)

Stick out the rope end.
But not exceeding flange O.D.

DRUM FLANGE
O.D.

CLAMP

l

—
CLAMPING PROCEDURE OF ROPE END

i B \

B
2m]
B N
| — F—— 11 @ \o
I T | | [T el [[[IL_TIAM| | MO [ [ [] [1
L 3 ; T 3
[ -3 -] ] |-x T i
—| — I
== e e : - e ———r
4‘—@?‘ u =¥ T T UUE T I~ 1

Install pin after
applying grease.

Tightening torque
35.1t042.9 N-m
(25.9 to 31.6 Ibs-ft)

Apply LOCTITE #271

Install keeper plate
to make it engaged
completely with pin
groove.

Nut tightening torque
154 to 188 N-m
(114 to 139 Ibs-ft)

10000B-1

T AT I

SECTION A-A

MACHINE FRONT

Install pin after
applying grease.

Tightening torque
35.1t0 42.9 N-m
(25.9 to 31.6 Ibs-ft)

Apply LOCTITE #271

Nut tightening torque
154 to 188 N-m
(114 to 139 Ibs-ft)

Install keeper plate
to make it engaged
completely with pin
groove.
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6. HOIST SYSTEM

Install pin after

applying grease. Install pin after

applying grease.

Tightening torque
35.1t042.9 N-m N
(25.9 to 31.6 Ibs-ft)

Apply LOCTITE #271
Install keeper plate
to make it engaged

completely with pin (..
groove.

Tightening torque
35.1t0 42.9 N-m
(25.9 to 31.6 Ibs-ft)

Apply LOCTITE #271

Install keeper plate
to make it engaged
completely with pin

SECTION B-B

Published 10-09-13, Control # 215-03 6-7 10000B-1



6. HOIST SYSTEM

6.3.2 WINCH ASSEMBLY

CLUTCH
(FREE FALL BRAKE)

FOR WINCH
LIFTING

Tightening torque
504 to 616 N-m
(371.7 to 454.3 Ibs-ft)

Apply LOCTITE #242

VIEW FROM A

10000B-1

REDUCTION UNIT

I
|
| | m]
D :
|
W Y
T == ®
: | I H
| L ‘ } B
|
I
|
PLUG
BREATHERS (Install before motor installation.)
Tightening torque Tightening torque
39 to 49 N-m 88.2 to 107.8 N-m
(28.8 to 36.1 Ibs-ft) (65.1 to 79.5 Ibs-ft)
Apply LOCTITE #577 Apply LOCTITE #577

TUBE

Tightening torque
39 to 49 N-m

(28.8 to 36.1 Ibs-ft)

Apply LOCTITE #577

FOR WINCH
LIFTING

CONNECTOR
Tightening torque
39 to 49 N-m

(28.8 to 36.1 Ibs-ft)

Apply LOCTITE #577

\| oIL LEVEL

<

| SEE NOTE.

BLOCK
Tightening torque
88.2 to 107.8 N-m
(65.1 to 79.5 Ibs-ft)

Apply LOCTITE #577

DRAIN PLUG (FILL PORT)
Tightening torque Tightening torque
504 to 616 N-m 88.2 to 107.8 N-m

(371.7 to 454.3 Ibs-ft) (65.1 to 79.5 Ibs-ft)
Apply LOCTITE #242 USE SEAL TAPE
VIEW FROM B

NOTE : After assembly, fill oil to the specified level. (approx. 23 Itr.)
Higher than level gauge red point and within the oil :
Extreme pressure gear oil
SAE #80W-90 (APOLOIL GEAR HE MULTI-SPECIAL).
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This page is blank for editing convenience.
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6. HOIST SYSTEM

6.3.3 REDUCTION UNIT ASSEMBLY

Apply three bond #1215 evenly on outer periphery area and apply grease lightly
on lip area and assemble. Qil seal is to be hit with hammer etc.

3 1. 2 4 5 6 7 8 9 1 12 13

. 1
@) 0
g:ﬁ
Clearance adjustment ‘I
with shim item 32 (shim) ~ ( ]
© 0715 10 0.0884 h) ) ¥
. to 0. inch).
P «
16 I
1 —y I } )
5
2 e — | 0
74 u 27

N i
14 /] ] H
/1] ==
v SN NRRRRRRNN 33
| RitRRY
7 | %( ]
17 | 7 mi
ZAV \
22 18 19 20 18 21 24 23 22 25 26 27 28 29
Punch to prevent
Tightening t: i i coming off after insertion.
25510 313 Nom Tiohtening torque (3 X 2 locations, Refer to B detail)

(188.1 to 230.9 Ibs-ft) Punch to prevent (188.1 to 230.9 Ibs-ft)
Apply LOCTITE #242 coming off after insertion. Apply LOCTITE #242
(Apply in hole too.) (3 X 2 locations, Refer to A detail) (Apply in hole too.)

[T NOTE
1. 222 On mating surface, apply loctite #515 on inner face of sleeve
. and both of outer periphery surfaces of the press fit in assembling.
@ @ 2. &KX Apply 1 coat painting before winch drum is installed.
- But except machining face.
~— ° As for paint and film thickness, follow KS52M6050. D0O003.
3. After assembling is completed, press the 1st sun gear into
o~ the reduction unit by tapping it lightly and confirm that it turns easily.

PUNCHING POINT

DETAIL OF A DETAIL OF B
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6. HOIST SYSTEM

. Carrier

. Gear ring

. Retainer

. Sun gear

. Support housing
. Sun gear

. Support

. Ring gear

© 00 N o O b~ W N PP

. Spacer
10. Collar
11. Bearing

Published 10-09-13, Control # 215-03

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Oil seal
Sleeve
Sleeve
Bearing
Spacer
Pin
Thrust washer
Bearing
Pinion
Spring pin
Bolt

6-11

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

Snap ring
Snap ring
Bearing
Spring pin

Thrust washer

Bearing
Pinion
Pin

Snap ring
Shim

Pin

10000B-1



6. HOIST SYSTEM

6.4

6.4.1

BRAKE PEDAL

ASSEMBLY DRAWING

31

38

SECTION C-C

10000B-1

34 7 2 34

AN
]D?zﬂsi I

6 34 13 34
27

SECTION D-D

6-12

&

| I i
Vi
= — =
/

“ ©
15 5
VIEW FROM B
38 4
19 \(//39
38 \ 2
5
™~ 17
28
;g SECTION E-E
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6. HOIST SYSTEM

N S T T = = Sy Y
© N o o1 A W N P O

19.

© ® N O G s NP

MACHINE FRONT

?

O

54

TIGHTENING TORQUE TABLE

| —=] .
Nl
% L 2
7 Z
ou@ L
. ?mmz
SECTION F-F

. Bracket 20. Spacer
. Lever assembly 21. Bolt

Link 22. Spacer
Pedal 23. Shim (0.4)
Pawl 24. Shim (0.6)
Link 25. Shim (0.9)
Link 26. Cotter pin
Link 27. Cotter pin
. Bracket 28. Cotter pin
. Bracket 29. Bolt
. Sems bolt 30. Bolt

Pin 31. Sems bolt
Pin 32. Nut

Pin 33. Nut

Pin 34. Washer
. Bearing 35. Lock washer
. Pin 36. Plate
. Bolt 37. Washer
Spacer 38. Washer

ltem Name Size Tightening Torque
37.3t045.1 N-m
29 Bolt M12 X 40
© (27.5 to 33.2 Ibs-ft)
30.4to 38.2 N-m
42 Capscre M10 X 70
pscrew (22.4 10 28.2 Ibs-ft)

* When installing item 16 bearing, fill in enough amount of grease.
* Apply MOLYKOTE on each rotating area.

Published 10-09-13, Control # 215-03

6-13

39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.

SECTION G-G

Pedal

Brake valve
Sems bolt
Capscrew
Lock washer
Connector
Connector
Plug
Capscrew

90 degrees Elbow

90 degrees Elbow

Cover assembly
Eye bolt

Spring

Pressure switch
Rubber

Rubber

Bracket

10000B-1



6. HOIST SYSTEM

6.4.2 ADJUSTING THE BRAKE PEDAL

EYE BOLT 52

7

ADJUSTING STROKE : 15 mm
(0.6 inch)

40

30

Adjustment

1. Adjust the eye bolt until the dimension S is 53 mm
(2.09 inch).

2. Depress the brake pedal until the valve spool
reaches the stroke end.
(dimension S = 37.5 mm (1.48 inch))

3. Bring the bolt (N0.47) into contact with the lever
(No.2) in the status described in the 2 above, and
loosen 3/4 turn (protrude upward) to adjust the di-
mension S until it is 38.0 mm (1.5 inch) to 38.3 mm
(1.51 inch).

Then, tighten the nut.

4. Raise the lever (No.2) up, and return the valve
spool to the neutral position.
(dimension S = 53 mm (2.09 inch))
Bring the cap screw (No.30) into contact with the le-
ver (No.2), and loosen 3/4 turn (protrude left).
Then, tighten the nut.
(dimension S = 52.3 mm (2.06 inch) to 52.5 mm
(2.07 inch))

5. Adjust the spring (No.52) until the dimension L is 70
mm (2.76 inch) in the status described in the 4
above.

6. Ensure that the effective stroke of the valve (N0.40)
from the time when the pedal is depressed to the
time it is released is 15 mm (0.6 inch).

10000B-1

6-14

70 mm

(2.8 inch)

112 mm (4.41 inch)
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6. HOIST SYSTEM

6.5 BLEEDING AIR FROM BRAKE CIRCUIT

If air remains in the piping from the brake valve to the

cylinder built in the winch, the brake response becomes
poor.

If the brake valve and piping are removed, bleed air by
the following sequences shown below.

A\ WARNING

Be sure to lower the hook onto the ground, and se-
lect the "Neutral free" mode.

Then, ensure that the drum does not rotate even
when you release your foot from the brake pedal.

1. Bypass the quick coupler of the winch brake section
with a hose, while the engine is stopped.
Hose used : 9999407879

2. Start the engine, and set the engine speed to the
high idling.

3. Fully depress the brake pedal, and press the brake
select switch to enter the "Free fall mode".
* The free fall indicator lamp lights up.

4. Release your foot from the brake pedal, and wait for
approx. 1 minute.
At this time, air bleed.

5. Return to the "Neutral brake mode", and stop the
engine.
After the engine is stopped, wait until the control
pressure is released (approx. 1 minute), and then,
remove the bypass hose.

Published 10-09-13, Control # 215-03
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BYPASS HOSE
(9999407879)
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This page is blank for editing convenience.
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6. HOIST SYSTEM

6.6 CONSTRUCTION AND FUNCTION

6.6.1 HYDRAULIC SCHEMATIC
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6. HOIST SYSTEM

FRONT DRUM
FREE ACC
REAR DRUM
FREE ACC.
SWING HI/LO
I PRESS SELECT
H1/L0 SP. SELECT

PROPEL
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6. HOIST SYSTEM

INDEPENDENT/CONFLUENCE

SELECT VALVE Pil | - Pil'
. &> Tgfi >—(PUM]
[~~~ )¢ E(
Y LT, | RAISE PiLaT
P | T (FRONT)
< ﬁ@ ‘
(TO RETURN BLOCK)_! Pi2 L
(P A <> TQ* (P DM
(FROM PRESSURE HE;
SOURCE BLOCK” T [LOWER PILOT
Ps|? | 4 (FRONT)
»0. 8 i )
S — Pi3 I Py
db \ &> Tgf >——(PUAT
w [ 0O
T | 'RAISE PILOT
| :(REAR)
i
>——(PDAT
LOWER PILOT
(REAR)
RAISE CONFLUENCE SELECT (FRONT) (PUM? o N ——
LOWER CONFLUENCE SELECT (FRONT) (PDM2 O
LOWER CONFLUENCE SELECT (REAR) (PDA2 & CorR) GuM
RAISE CONFLUENCE SELECT (REAR) (PUA2 D (TO RETURN MEcygi@
®Ud

EDA

SELECT

SELECT

SELECT

SELECT

VALVE

VALVE

VALVE

VALVE
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6. HOIST SYSTEM

6.6.2 LIFTING A LOAD

Function of the front drum and the rear drum are
exactly same.
The front drum is explained here as an example.

While the function lock lever is in the "Work" po-
sition (SOL-3 : On position), oil pressure from the
control pump flows through the accumulator and
into the foot brake valve block, the clutch valve
block, brake valve block (4-section pilot operat-
ed valve) and through the valve block (2-section
solenoid valves) and into the remote control
valve.

The pressurized oil is also fed to the both sides
oil chambers of the front drum clutch cylinder
("CLM", "ESM") via the clutch valve block (4-sec-
tion solenoid valves).

Since the cylinder thrust force by the pressur-
ized oil is not generated, the clutch is connected
with the spring.

When the front drum control lever is operated in
the "hoist load" direction, it directs control pres-
sure oil through the remote control valve and into
the "PUML1" port of the main control valve where
it moves the spool.

At the same time, the control pressurized oil
flows into the "PBM" port of the brake cylinder
built in the winch motor via the brake valve block
(4-section pilot operated valves), and the motor
brake is released.

As directed by the position of the spool, the main
pump (No.2) oil flowing into the control valve is
sent to the raising side of the hoist motor to drive
the front drum and thereby raise the load.

10000B-1
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FRONT DRUM

— o
o a
2
| = L] -
= |2 —_— u I L [
= = 3|2
S =) L_ | 2
=z 5o} o
asz T | =
a5 | ]
=)
e < 3 % ~
me’\m“‘r’;r E‘L,‘AT@ADM
a o
= = =
- Sle | 3
@ | o e
ﬁ 1 ,
F T - ~ZETE T 75k
_ ; -
o~ e = 10 MIE= =
mep i ]
Mmuu — — 7=
=
(O o
o
=3

A
By

REAR DRUM

(B I R
== |
S -+ o
== s |- -
~ [a
[a
R
A BT
| T

o 3 ©
> o |
o - T\,_/.Mi
g R =
7 ““““ - ™ a —
- E ST =T
a PW“
- -
o= o= |
- - ,
- N
— = ©/m
~ o G
"t [—F
- - | e
s i 1
o ¥ - - —— sl 2R (e S
s g —=
. ) ey 5 e IVIE=IIVA r 7|
=3 e f L 2 IR N
L3 PRyt =
[ | 25 A =] A
35 TG - N3l e f
T,\@q‘k e 1 IcH2-HeE= |
L IS LS 2o
e 5 L2
\\\\\ o S —oc o=
- 1
\\\\\\\ e =
A n © Fo &
s . = s
@
|
[ il [ P
o
7 =
—_ — — ~ - o~
— w -—
| - e
|
T@Jk |
f L7 , f
f AL || ,
L | |
|
BN A
| 12 S G e B
L
| - g
= s ,
- & g
- o E ,
- = LN L ,
z N
ST |
S
o e

—o -

LML o

1850rpm

OI'L COOLER

SUB

Tt

0L COOLER

MATN

i 0. 294
MPa

[l

TO NEXT PAGE

Lifting (1/3)

10000B-1

6-21

Published 10-09-13, Control # 215-03



6. HOIST SYSTEM

T
firw
- - = |
= [} —
=g | _8% S % _ _ '
= = =z S |
L= = ~ T =
2% l23¢ T2g TES ! !
o = o o o — _ — —
=5 = - a = — | [as} (=
4 o T# I -
— - — - o =
—r C _ B | )
F“ " - l | | N -
o | [mm]
f | | Sl
/ 7 o _ ,
¥ ! I
= , ! I
- ! | L
2 r , |
S f
= ! , | = |
\\\\\\\\\\\\\\\ o D) | —
J J , | i) Ay
|
[aN}
| =L <
| I3 ,
o
— [as]
|
| ©
|
|
_ |
L
o |
o
= |
[
|
|
Tll‘llll_

AT T

B/P

7Dnv|,

A2

JLO (FRONT)

N
Lofl) L) Do) L]

\

PAGE

\

PS1Q
FROM BACK

Published 10-09-13, Control # 215-03

Lifting (2/3)
6-22

10000B-1



6. HOIST SYSTEM

INDEPENDENT/CONFLUENCE

SELECT VALVE Pil | o pil'
T‘Sﬁmﬂosao?@swm%w - I —-
[~ ~ I
| ! | | RAISE PILOT SELECT VALVE
: (FRONT)
| ) |
(TO RETURN BLOCK)_! ! Pi9 iy’
DAl a2] a3 ' &> PDM]
(FROM PRESSURE ! @ |
SOURCE BLOCK): | [LOWER PILOT SELECT VALVE
- I Psl? | ‘(FRONT)
X;_‘ ' iy’
| | PUAT
[
: RAISE PILOT SELECT VALVE
‘(REAR)
l Pid’
@ | PDAT
| LOWER PILOT SELECT VALVE
. |  (REAR)
I ]
(DR)
RAISE CONFLUENCE SELECT (FRONT) (PUM? D — 11
LOWER CONFLUENCE SELECT (FRONT) (PDM2 &
LOWER CONFLUENCE SELECT (REAR) (PDA2 & ( (oR) b)
TO RETURN BLOCK
RAISE CONFLUENCE SELECT (REAR) (PUA? & )
G
®DA
Lifting (3/3)
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6. HOIST SYSTEM

6.6.3 HOLDING A RAISED LOAD

With the main control lever turned back to its
neutral position, the control pressure coming
from the remote control valve is cut and the
spool in the main control valve returns to its neu-
tral position.

When the spool returns to neutral, the pressur-
ized oil to the main motor is cut off and the motor
stops.

Now, although the weight of the suspended load
continues to pull on the drum, further rotation of
the drum is prevented by a motor counterbal-
ance valve that blocks the return of oil to the res-
ervoir.

At the same time, the control oil pressure in the
motor brake cylinder is directed back to the res-
ervoir and the motor brake (nega-brake) actu-
ates.

The pressurized oil is fed to the both sides oil
chambers of the clutch cylinder ("CLM", "ESM"),
and the cylinder thrust force by the pressurized
oil is not generated.

Therefore, the clutch remains engaged with the
spring.

The load is now held in suspension by the com-
bined effects of the motor counterbalance valve,
the motor brake and the clutch.

10000B-1
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FRONT DRUM
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6. HOIST SYSTEM

6.6.4 LOWERING A LOAD (POWER LOWERING)

Function of the front drum and the rear drum are
exactly same.
The front drum is explained here as an example.

When the function lock lever is in the "Work" po-
sition (SOL-3 : ON position), oil pressure from
the control pump flows past the accumulator and
into the foot brake valve block, the clutch valve
block, brake valve block (4-section pilot operat-
ed valve) and flows through the valve block (2-
section solenoid valves) and into the remote
control valve.

The pressurized oil is fed to the both sides oil
chambers of the clutch cylinder ("CLM", "ESM")
via the clutch valve block (4-section solenoid
valves).

Since the cylinder thrust force by the pressur-
ized oil is not generated, the clutch is engaged
with the spring.

When the main control lever is operated to the
“lower load" direction, this control oil pressure is
directed by the remote control valve to flow into
the port "PDM1" of the main control valve and it
moves the spool.

At the same time, control pressure is also direct-
ed through the brake valve block (4-section pilot
operated valve) to the "PBM" port of the motor
brake cylinder.

It causes the motor brake to disengage.

Now the main pump (No.2) oil flowing into the
control valve, as directed by the position of the
spool, activates the hoist motor to drive the drum
and thereby lower the load.

The counterbalance valve is opened by pilot
pressure from the "running in" side to allow the
main motor to rotate and lower the load.
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6. HOIST SYSTEM

6.6.5 FREE FALL OPERATION

When the brake select switch is set to the "FREE
FALL" side, the solenoid valve (SOL-22) in the
clutch valve block (4-section solenoid valves) is
switched over.

When the solenoid valve is switched over and
the front drum foot brake is released, the pres-
surized oil in the "CLM" side oil chamber of the
front drum clutch cylinder returns to the tank, and
the cylinder thrust force is generated against the
spring to release the clutch.

As aresult, the load falls freely (free fall), and the
brake can be applied with the foot brake.

When the brake pedal is operated, the control
pressurized oil flows into the "CLM" side oil
chamber of the clutch cylinder through the front
drum foot brake valve, and the cylinder thrust
force is decreased to actuate the brake (braking
with the clutch).
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6. HOIST SYSTEM

FREE FALL ACCELERATION

Free fall with the "FREE FALL SPEED SELECT
SWITCH" on the left upper switch panel set to
the "HIGH" position.

When the front drum foot brake pedal is re-
leased, the solenoid valve (SOL-10) is switched
over, and pressurized oil from the clutch valve
block (4-section SOL) flows into the "PDM1" port
of the main control valve through the shuttle
valve and solenoid proportional valve (SOL-55)
to move the spool.

At the same time, the oil also goes into the brake
cylinder "PBM" port of the winch motor through
the brake valve block (4-section pilot operated
valves) to release the motor brake.

Then, the motor rotates to the lowering direction.
Though the clutch is released while the "FREE
FALL" mode is selected and the foot brake is re-
leased, the rotation of the winch motor is trans-
mitted to the drum, and the free fall speed is
increased by the power lowering, because the
rotation resistance of the clutch is larger than
that of the drum.

In this status, the drum can rotate without any
load.

When the brake pedal is depressed, pressur-
ized oil is fed to the "CLM" side of the clutch cyl-
inder through the front drum foot brake valve.
Then, the cylinder thrust force is decreased to
slow down the free fall speed, and the control
pressure from the solenoid valve (SOL-10) in the
3-section valve block is also decreased by the
proportional valve (SOL-55) and the solenoid
valve (SOL-10) to return the main control valve
spool to the neutral position.

When the spool is returned to the neutral posi-
tion, pressurized oil to the motor is shut off, and
the main motor stops rotating.
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6. HOIST SYSTEM

6.6.6 G WINCH MODE LIFTING

Refer to ELECTRIC CONTROL for condition of
switching over to G winch mode.

Function of the front drum and the rear drum are
exactly same.

The front drum is explained here as an example.

While the function lock lever is in the "Work" po-
sition (SOL-3 : On position), oil pressure from the
control pump flows through the accumulator and
into the foot brake valve block, the clutch valve
block, brake valve block (4-section pilot operat-
ed valve) and through the valve block (2-section
solenoid valves) and into the remote control
valve.

The pressurized oil is also fed to the both sides
oil chambers of the front drum clutch cylinder
("CLM", "ESM") via the clutch valve block (4-sec-
tion solenoid valves).

Since the cylinder thrust force by the pressur-
ized oil is not generated, the clutch is connected
with the spring.

When the front drum control lever is operated in
the "hoist load" direction, it directs control pres-
sure oil through the remote control valve and
this control oil pressure is supplied to "PDM1"
port via pilot pressure select valve and "PDM2"
port via pilot select valve port of the main control
valve where it moves the spool.

At the same time, the control pressurized oil
flows into the "PBM" port of the brake cylinder
built in the winch motor via the brake valve block
(4-section pilot operated valves), and the motor
brake is released.

As directed by the position of the spool, the main
pump (No.1, No.2) oil flowing into the control
valve is sent to the raising side of the hoist motor
to drive the front drum and thereby raise the
load.
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6. HOIST SYSTEM

6.6.7 G WINCH MODE LOWERING

Refer to ELECTRIC CONTROL for condition of
switching over to G winch mode.

Function of the front drum and the rear drum are
exactly same.

The motions are same for the front drum and the
rear drum.

The front drum motion is explained here as ex-
ample.

When the function lock lever is in the "Work" po-
sition (SOL-3 : ON position), oil pressure from
the control pump flows past the accumulator and
into the foot brake valve block, the clutch valve
block, brake valve block (4-section pilot operat-
ed valve) and flows through the valve block (2-
section solenoid valves) and into the remote
control valve.

The pressurized oil is fed to the both sides oil
chambers of the clutch cylinder ("CLM", "ESM")
via the clutch valve block (4-section solenoid
valves).

Since the cylinder thrust force by the pressur-
ized oil is not generated, the clutch is engaged
with the spring.

When the main control lever is operated to the
"lower load" direction, this control oil pressure is
directed by the remote control valve this control
oil pressure is supplied to "PDM1" port via pilot
pressure select valve and "PDM2" port via pilot
select valve of the main control valve and it
moves the spool.

At the same time, control pressure is also direct-
ed through the brake valve block (4-section pilot
operated valve) to the "PBM" port of the motor
brake cylinder.

It causes the motor brake to disengage.

Now the main pump (No.1, No.2) oil flowing into
the control valve, as directed by the position of
the spool, activates the hoist motor to drive the
drum and thereby lower the load.

The counterbalance valve is opened by pilot
pressure from the "running in" side to allow the
main motor to rotate and lower the load.
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7. BOOM HOIST SYSTEM

7.1

The boom hoist system consists of the main pump, the
main control valve, the boom drum motor, the reduction
unit, the boom drum and the drum lock mechanism.
The pressurized oil for the boom hoist system is sup-
plied by the main pump (No.1) installed on the engine’s
power divider. From this pump, the oil flows through the
4 section side control valve to drive the motor of the
boom drum.

APPARATUS AND LOCATION OF COMPONENTS

ad sga

[5)

i :
il
|t —F
il
CONTROL VALVE I =
g
=
]
MOTOR AND 3 §
REDUCTION UNIT\
G
[ | =
s ]
o
>
(o}

J‘a
=

i

7
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7. BOOM HOIST SYSTEM

DRUM LOCK KNOB

7

As for raising, neutral and lowering circuit and func-
tions, refer to P.7-11 to 7-17.
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7. BOOM HOIST SYSTEM

7.2 BOOM HOIST WINCH INSTALLATION

When boom hoist winch is to be installed or removed,
perform work observing the following tightening torque
and note.

When replacing the gear oil, use the specified type of
oil and fill in to the specified level.

Specified type of oil : Extreme pressure gear oil SAE#90 (API-GL4)
or SAE#80W-90

Specified volume :  Approx. 8 Itr.

Tightening Torque : 63 to 77 N-m
Apply LOCTITE #242

OIL FILL PORT H
(PF3/4) }
OIL LEVEL CHECK
PORT (PF3/4) T
70,/ ©
A\ b
\ OIL LEVEL
;\: o | <=
q 9,
AN T El
= -
B )E o il

Apply grease lightly on O-ring and
its mating surface.

1L

I

; Q o
7

OIL DRAIN PORT ¥/ T T {

(PF3/4) / =

Tightening Torque : 154 to 188 N-m
Place the bolts against the both side of the winch stand lightly
and evenly and then tighten the nut to the specified torque.

Tightening Torque : 35.1 to 42.9 N-m

Apply LOCTITE #271
Tightening Torque : 172 to 210 N-m
After installation of the winch, tighten the u U
bolts to extent that the winch does not move.
Then tighten the nuts to the specified torque. Before installing the winch, place the

Tightening Torque : 35.1 to 42.9 N-m
Apply LOCTITE #271

blocks into the swing frame bracket as shown.

DETAIL OF A

Published 10-09-13, Control # 215-03 7-5
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7. BOOM HOIST SYSTEM

7.3 BOOM DRUM LOCK

7.3.1 ASSEMBLY DRAWING

When the assembly is complete, fill grease until it is
squeezed out from the clearances of the pawl.

NN
¢
@)

Tightening torque : 24.1 to 33.9 N-m

e
O

%{/
8

HOSE
Adjust the hose bending to prevent the
hose from interefering with the frame corner.

CONNECTOR
Tightening torque : 21.5 to 24.5 N-m
Apply LOCTITE #577

SEMS BOLT
Tightening torque : 19.4 to 23.6 N-m\ / BRACKET
% ﬁ

=

GREASE FITTING
Tightening torque : 21.5 to 24.5 N-m
Apply LOCTITE #577
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7. BOOM HOIST SYSTEM

7.3.2 ADJUSTING THE BOOM DRUM LOCK

A\ WARNING

Ensure to adjust the boom hoist drum lock while
the boom has been lowered to the ground.

Failure to observe this precaution may result in se-
rious injury or loss of life.

1. Turn the boom hoist lever to neutral and pull the
drum lock knob in the LOCK position and check to
see that the pawl is engaged in the bottom of the
drum ratchet.

If the pawl is not engaged in the bottom of the ratch-
et, adjust the spring dimension to allow the pawl to
be engaged in the bottom.

2. Push the drum lock knob fully and check to see that
the pawl is clear of the ratchet by at least 22 mm.
Operate the knob to push and pull for a few times
and confirm that the pawl moves smoothly.

3. Push and pull the knob for a several times to check
for the smooth movement of the pawl.

A WARNING|

Keep hands and clothing clear of the rotating drum.
Failure to observe this precaution may result in se-
rious injury or loss of life.

Published 10-09-13, Control # 215-03

7-7

10000B-1



7. BOOM HOIST SYSTEM

7.4 REDUCTION UNIT

Tightening torque : 109 to 133 N-m
Apply LOCTITE #242 (To hole side)

After insertion,
punch to lock.

Apply LOCTITE #515

Tightening torque
:31.51t0 38.5 N-m
Apply LOCTITE #242

Tightening torque
:113.1 to 122.9 N-m

on the mating surface.

19

16

Ly

Tightening torque 41
: 113.1 t0 122.9 N-m =

18

24 34 N

Apply LOCTITE #515
on the mating surface.

14 5556 11 13 12 54 11 2434 30 28

Tlghtenlng torque
72 : 504 to 616 N-m
Apply LOCTITE #242

9

Apply LOCTITE #515 2!
on the mating surface.

60 6162 63
38 39

Tightening torque
1109 to 133 N-m
Apply LOCTITE #242/ 53

Apply LOCTITE
#

Adjust shims item
60 to 63 so that the
clearance between
the plate item 23 and
bearing becomes
0.0510 0.1.

Tlghtenlng torque
:35.1t042.9 N-m
Apply LOCTITE #242/ 70

Apply LOCTITE
#577

22 17

Apply LOCTITE #515
on the mating surface.

44 45 43 15 68 40 37 33 69 3 32

457
D/m Tightening torque :

63 to 77 N-m
Apply LOCTITE #242
(To hole side)

&

|

™35

g

=27

: 504 to 616 N-m
Apply LOCTITE #242

26

Apply LOCTITE #515
on the mating surface.

3
\Tightening torque

29

After insertion,
punch to lock.

5
Paste LOCTITE #515
on the O.D mating

6 \ surface of the retainer
item 28.

Install so that the center
areas of PF 3/4 port
(3 locations) face downward.

Assemble so that oil seal end face and
this face of retainer become flush.

Tightening torque :
504 to 616 N-m
Apply LOCTITE #242
(To hole side)

Apply LOCTITE #515
on the mating surface.

Assemble so that oil seal end face and
this face of retainer become flush.

| Apply LOCTITE #515
I Y /}\[ on oil seal O.D. surface.
0.2t0 1.0
(GAP)
DETAIL “A”

10000B-1

D2\

D Apply LOCTITE #515
on oil seal O.D. surface.

0.2t01.0
(GAP)

DETAIL “B”
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7. BOOM HOIST SYSTEM

© ® N O U A W

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

. Capscrew
. Capscrew
. Sleeve

. Oil seal

. Retainer

. Spacer

Pin

Capscrew
Thrust washer
Pinion

Needle bearing
Spring pin
Retaining ring
Thrust washer
Pinion

Needle bearing
Pin

Capscrew
Collar

Oil seal

TIGHTENING TORQUE TABLE

23.
24.
26.
27.
28.
29.
30.
32.
33.
34.
35.
37.
38.
39.
40.
41.
43.
44.
45.
47.

Plate

O-ring

Collar
Retaining ring
Retainer

Pin

Bearing
Retainer

Sun gear
Plug

Spider
Retaining ring
Capscrew
Washer

Sun gear
Spider

Cover
Bearing
Spacer
Retainer

ltem Name Size Tightening Torque
(N-m)
3 Capscrew M20 X 70 504 to 616
4 Capscrew M20 X 45 504 to 616
10 Capscrew M10 X 25 63to 77
20 Capscrew M12 X 30 109 to 133
34 Plug PF3/4 113.1t0 122.9
38 Capscrew M12 X 40 109 to 133
51 Capscrew M10 X 85 35.1t042.9
56 Capscrew M8 X 20 31.5t038.5
Published 10-09-13, Control # 215-03 7-9

49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
60.
61.
62.
63.
68.
69.
70.
71.
72.

Bearing
Retainer
Capscrew
Grease fitting
Breather
Thrust washer
Keeper plate
Capscrew
Washer
Plate

Shim (t=0.1)
Shim (t=0.2)
Shim (t=0.5)
Shim (t=1.0)
Ring gear
Ring gear
Plate

Winch drum
Plate
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7.BOOM HOIST SYSTEM

7.5 CONSTRUCTION AND FUNCTION

7.5.1 HYDRAULIC SCHEMATIC
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7. BOOM HOIST SYSTEM

7.5.2 RAISING THE BOOM

Pressurized hydraulic oil from the main pump
(No.1) flows into 1 section side of the main con-
trol valve.

The control pressurized oil from the control valve
flows into the valve block and remote control
valve through the accumulator. (Function lock
lever is in WORK POSITION : 2 section valve
block SOL-3 is CHANGING POSITION)

At this time, turning the control lever to raising
side make the control pressured oil pass through
the remote control valve, 8 section valve, 5 sec-
tion valve and 1 section valve and enter into the
PUB port of the control valve to move the boom
section spool.

At the same time, control pressured oil also en-
ters into the negative brake cylinder through the
valve block (4 section hyd. selecting valve) and
the motor brake is released.

Main pressured oil flown into the control valve
enters into the raising side of the boom drum
motor by the boom section spool and the boom
is raised.

10000B-1
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7. BOOM HOIST SYSTEM

7.5.3 NEUTRAL (HOLDING BOOM)

When the control lever is returned to neutral,
control pressure of the remote control valve is
shut off and main control valve spool returns to
neutral and pressured oil from the main pump
(No.1) passes through the control valve and re-
turns to the tank without load. The stopped motor
tends to rotate toward lowering side by boom
weight. But the return oil is shut off by the coun-
terbalance valve and motor does not rotate.

At the same time, pressured oil flown into the
boom drum motor brake cylinder returns to the
tank through the valve block (4 section hyd. se-
lecting valve) and the motor brake becomes ac-
tuated.

(Negative brake)

Therefore the boom is held by the counterbal-
ance motor brake.
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7-14

Published 10-09-13, Control # 215-03



7.BOOM HOIST SYSTEM
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7. BOOM HOIST SYSTEM

7.5.4 LOWERING BOOM

The pressured oil from the No.1 main pump
flows into the 1 section side main control valve.
The control pressured oil from the control pump
flows into the valve block and remote control
valve through the accumulator. (Function lock le-
ver is in WORK POSITION : 2 section valve
block SOL-3 is CHANGING POSITION)

At this time, turning the control lever to lowering
side make the control pressured oil pass through
the remote control valve, 8 section valve, 5 sec-
tion valve and 1 section valve and enter into the
PDB port of the control valve to move the boom
section spool.

At the same time, control pressured oil also en-
ters into the built in motor brake in the boom
drum motor and the motor brake is released.

Main pressured oil flown into the control valve
enters into the lowering side of the boom drum
motor by the control valve and open the return
counterbalance valve and the boom is lowered.
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7.BOOM HOIST SYSTEM
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7. BOOM HOIST SYSTEM
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8. SWING SYSTEM
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8. SWING SYSTEM

8.1 APPARATUS AND LOCATION OF COMPONENTS

The swing system consists of the swing pump, the
swing motor (built in swing brake), the swing control
valve, the reduction unit, the swing bearing ring, the
swivel joint, the swing gear and the swing lock.

To swing the machine’s upper machinery, pressurized
oil from the swing pump (No.3) mounted on the power
divider is sent to the swing motor by way of the control
valve which is directly mounted on the swing motor.

SWING MOTOR AND
SWING CONTROL VALVE

REDUCTION

SWING BEARING

4
L=,

SWING PUMP

n e

ag
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8. SWING SYSTEM

8.2 CONSTRUCTION AND FUNCTION
8.21  HYDRAULIC SCHEMATIC

Swing hydraulic schematic
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8. SWING SYSTEM
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8. SWING SYSTEM

8.2.2 SWING

The working principle of the rightward swing, identical
to that of the leftward swing, is shown below. [The
swing brake is released ("SPB" SOL-5 is actuated).]
The pressurized oil from the swing pump is led to the
swing control valve. On the other hand, the control
pressurized oil from the control pump flows into the
valve block, swing remote control valve, and brake
mode select solenoid valve (SOL-48) built in the swing
control valve through the accumulator.

[The function lock lever is at the "Work" position (SOL-
3 is actuated).]

(1) Neutral free mode
When the swing mode selector switch on the side
stand panel in the operator's cab is set to the "free"
side, the control pressurized oil flows through the
solenoid valve (SOL-48) to move the spool (B) of
the swing control valve to the full stroke.
In this status, when the swing control lever is swung
down to the right swing side (back ward), the con-
trol oil flows through the remote control valve, and
is led to the (PSb) port of the control valve to move
the spool (A).
The main pressurized oil controlled by the control
valve is fed to the swing motor to run the motor.

(2) Neutral brake mode
When the swing mode selector switch on the side
stand panel in the operator's cab is set to the
"brake" side, the solenoid valve (SOL-48) is actuat-
ed to connect the both pilot ports, the swing control
valve spool (A) and (B).
In this status, when the swing control lever is swung
down to the right swing side (back ward), the con-
trol oil flows is led to the (PSb) port of the control
valve to move the spools (A) and (B) at the same
time.
The main pressurized oil controlled by the control
valve is fed to the swing motor to run the motor.

10000B-1 8-6
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8. SWING SYSTEM

SWING (Neutral Free Mode)
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8. SWING SYSTEM

SWING (Neutral Brake Mode)
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8. SWING SYSTEM

8.2.3 STOPPING

When the swing control lever is returned from the swing
mode to the neutral mode, the control pressure from
the remote control valve is lost, and the control valve
spool (A) returns to neutral. Thus, the main pressurized
oil returns to the tank with no load.

1)

()

Neutral free mode

Although the pressurized oil flow to the swing motor
is shut down, the returned oil circulates in the motor
and valves, since the spool (B) has been moved to
the full stroke by the pilot pressure. Thus, the motor
continues rotating by inertia. (The swing brake is re-
leased.) To stop the swing motion, carefully swing

down the swing control lever to the opposite side.

Neutral brake mode

The brake mode select solenoid valve (SOL-48) is
actuated, and the spool (B) returns to neutral.

The brake pressure is generated at the exit port of
the swing motor by the oil returned from the swing
motor passing the restrictor section of the control
valve spool (B). The swing motor is decelerated by
the brake pressure until the motor is stopped
smoothly. (The swing brake is released.)

The main pressurized oil returned from the swing
motor is interrupted by the orifice of the spool (B),
then the swing stops. If an unusually high pressure
occurs, the overload valve is actuated to protect the
circuit from damage. (At the neutral brake mode,
the overload valve relief set is Low side.) However,
remember that the motor will not be stopped com-
pletely when external forces are always applied, in-
cluding the operation on a slope or on windy days.

Published 10-09-13, Control # 215-03
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8. SWING SYSTEM

STOP (Neutral Free Mode)
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8. SWING SYSTEM

STOP (Neutral Brake Mode)

fj AUX. ACTUATOR
L7

OIL COOLER

P N

[ &

P s =
D

Tt3

10000B-1

8-11

Published 10-09-13, Control # 215-03



8. SWING SYSTEM

8.3 SWING REDUCTION UNIT

6

2\ /
=
L \ e

N 1
s

oo o
Item Name Tightening Torque Weight
1 Reduction unit - 396 kg (873 Ibs)
2 Motor - 64 kg (141 Ibs)
3 O-Ring - -
4 Bolt M16 X 45 mm / 145 to 177 N-m (107 to 131 Ibs-ft) -
5 Tube - -
6 Level gauge - -
7 Bolt M20 X 140 mm / 504 to 616 N-m (372 to 454 Ibs-ft) -
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8. SWING SYSTEM

Apply LOCTITE #515

3
Apply LOCTITE #515
41, 40, 39, 38, 37, 36, 35, 34 7
|20
15 AN
. O I\ — 9 .
44
31 Z
32337
Apply LOCTITE #515 i
29
——_ Shim
adjustment "I
0to 0.2 mm
A g |(0t00.0079inch)
\L Bolt hole M20
Vs
14 \3 N—17

42 s
21 D\24 Wrap seal tape or
4 Apply LOCTITE #577
\ 1

Apply LOCTITE #515 \
16 5 N 10
22 Wrap seal tape or
Apply LOCTITE #577 28
43 Apply LOCTITE #515
6 12 7 25 2

Shim adjustment
0.05t00.15 mm _ |
(0.0020 to

0.0059 inch) M 26
%7 7
45
46
47 \/\/

A area
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8. SWING SYSTEM

1. Housing 17. Bearing 34. Shim (t=1.1)
2. Housing 18. Bearing 35. Shim (t=1.2)
3. Housing 19. Bearing 36. Shim (t=1.3)
4. Pinion 20. Bearing 37. Shim (t=1.4)
5. Shatft 21. Oil seal 38. Shim (t=1.5)
6. Ring gear 22. Plug 39. Shim (t=1.6)
7. Sun gear 24. Plug 40. Shim (t=1.7)
8. Pinion 25. Snap ring 41. Shim (t=1.8)
9. Pinion 26. Capscrew 42. Spacer
10. Gear 27. Capscrew 43. Thrust button
11. Pin 28. Capscrew 44. Retainer
12. Pin 29. Capscrew 45. Shim (t=0.1)
13. Pin 30. Capscrew 46. Shim (t=0.2)
14. Plate 31. Capscrew 47. Shim (t=0.3)
15. Keeper plate 32. Shim (t=0.2)
16. Bearing 33. Shim (t=0.5)
TIGHTENING TORQUE
. Tightening Torque
Item Name Size - N-m (I%s-ft)q
22 Plug PT1/2 64.7 to 73.5 (47.7 to 54.2)
24 Plug PT3/4 98 to 118 (72.3 to 87.0)
26 Capscrew M20 X 140 504 to 616 (371.7 to 454.3)
27 Capscrew M20 X 150 504 to 616 (371.7 to 454.3)
28 Capscrew M12 X 35 109 to 133 (80.4 to 98.1)
29 Capscrew M16 X 40 261 to 319 (192.5 to 235.3)
30 Capscrew M10 X 25 63 to 77 (46.5 to 56.8)
31 Capscrew M8 X 20 31.5t0 38.5 (23.2 t0 28.4)

Apply LOCTITE #242 to capscrew.

Assembly total weight : Approx. 396 kg (873 Ibs) (Without motor)

10000B-1
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8. SWING SYSTEM

8.4 SWING BEARING

Tightening force :
423 to 517 kN (95,094 to 116,226 Ibf)
Apply LOCTITE #242

a7

—_— [ mOZ
CITITT Tightening force :
| 42310 517 kN
| (95,094 to 116,226 Ibf)
~ Apply LOCTITE #242
SECTION A-A

Outer ring soft zone

Inner ring soft zone
(Stop plug)

(“S” mark)

'

Upper machinery rear
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8. SWING SYSTEM

BOLT TIGHTENING PROCEDURE

Lower frame side

1. Tighten 2 bolts which are positioned 180 degrees
apart each other on the lower frame side with 147
N-m (108 Ibs-ft) torque.

2. Tighten 2 bolts which are positioned 90 degrees
apart from the previously tightened bolts.

3. Tighten diagonally positioned bolts with 147 N-m
(108 Ibs-ft) torque.

4. Tighten all bolts with 423 to 517 kN (95,094 to
116,226 Ibf) tightening force.
(Tightening torque shall be checked with axial force
measurement.)
Ref : tightening torque 2.5 to 3.06 kN-m
(1,844 to 2,257 Ibs-ft)

5. After tightening to the lower frame, apply enough
amount of molybdenum sulfide grease (Shell Alva-
nia EP grease LF) on the gear tooth face.

Upper frame side

1. Tighten 4 bolts on both side of front, both side of
rear of the upper frame with 147 N-m (108 Ibs-ft)
torque.

2. Tighten 2 bolts which are positioned 90 degrees
apart from the previously tightened bolts.

3. Tighten diagonally positioned bolts with 147 N-m
(108 Ibs-ft) torque.

4. Tighten all bolts with 423 to 517 kN (95,094 to
116,226 Ibf) tightening force.
(Tightening torque shall be checked with axial force
measurement.)
Ref: tightening torque 2.5 to 3.06 kN-m
(1,844 to 2,257 Ibs-ft)

Bearing inner ring soft zone (S mark position) shall be
positioned against the lower machinery as shown.

Assembly total weight : Approx. 1,013 kg (2,233 Ibs) ‘
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8. SWING SYSTEM

8.5

SWING LOCK

/YOKE
\LOCK NUT

A SECTION A-A
T~ N 3
LEFT DECK
Apply grease %
when installing. :ﬁ% =
UPPER FRAME
— E —
E®
N-UNN Y g-
[s2]
CARBODY \
\ Lock released
g;o position
TR N AN 3 9, Locked position
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9. PROPEL SYSTEM
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9. PROPEL SYSTEM

9.1 APPARATUS AND LOCATION OF COMPONENTS

The Propel system consists of the main pump, the main
control valves, the propel motors, the propel reduction
units, the upper/lower rollers, the drive tumblers, idlers
and shoes.

Pressurized oil from the main pumps (No.1 and No.2
pumps installed on the power divider) is controlled
through the 2 main control valves. This pressurized oil
flows through the swivel joint and then into the left and
right propel motors to run their respective motors.

A spring set/hydraulic release disk brake is installed on
each of the two propel motors (built-in type).

As for circuit diagram and function of propel (right for-
ward), stop, refer to P.9-11 to 9-15.

/SWIVEL JOINT

[Tolsad - E&IA 1 . P —

PROPEL MOTOR

o A~ o
== c—1
[ml| 1 [u]
eO——m pPOo————T
eO—Tml [ e— ) [ —)
il NN N
SWIVEL JOINT DRIVE TUMBLER REDUCTION UNIT
SHOE
UPPER ROLLER
{ 1 \
=N [ X1
IDLER

—_ C_ O =
[ 1
Z GG &) &) & &

LOWER ROLLER
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9. PROPEL SYSTEM

9.2 PROPEL REDUCTION UNIT

G (PF) 1/2 (D)

2-G (PF) 1 (VA, VB)

2-G (PF) 1/4

Tightening torque : 677 to 833 N-m
Apply Loctite #242

[ ] il /
ﬂgyf///j%
1] 1]
77777,
B Ond @l
| e
{
A Tightening torque :
22, \ 1740 to 2140 N-m
il Apply Loctite #242
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9. PROPEL SYSTEM

This page is blank for editing convenience.
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9. PROPEL SYSTEM

9.2.1 REDUCTION UNIT

12 14 13 15 34 18 21 19 20 22 29

37 28 24 23

\

\

|

_.
3
U

\

25

shim adjust
1.1 to 1.6mm

Do

DETAILE “A”

10000B-1
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9. PROPEL SYSTEM

1. Cover 15. Gear
2. Spider 16. Spring pin
3. Pin 17. Sun gear
4. Bearing 18. Spider
5. Thrust washer 19. Pin
6. Gear 20. Needle bearing
7. Spring pin 21. Thrust washer
8. Spacer 22. Gear
9. Sun gear 23. Coupling
10. Sun gear 24. Holder
11. Spider 25. Ring gear
12. Pin 26. Housing
13. Bearing 27. Bearing
14. Thrust washer 28. Shim
TIGHTENING TORQUE TABLE
Tightening
ltem Name Size Torque
N-m (ft-Ibs)
106.2 to 129.8
35 Capscrew M12 X 35
P (78.3 10 95.7)
106.2 to0 129.8
36 Capscre M12 X 30
pScrew (78.3 10 95.7)
362.8 to 441.2
37 Capscre M18 X 55
pscrew (267.6 to 325.4)
61.7to 75.4
38 Capscrew M10 X 30
P (45.5 to 55.6)
88.3to 107.9
39 Plu R (PT) 3/4
g (P (65.1 to 79.6)
26.5t0 32.3
40 Plu G (PF) 1/4
g (PP (19.5 to 23.8)

Apply loctite #242 on capscrew.

Assembly weight : Approx. 765 kg (1,6871bs)

Published 10-09-13, Control # 215-03
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29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

Spring pin
Floating seal
Cover
Ring
Shim
Spacer
Capscrew
Capscrew
Capscrew
Capscrew
Plug

Plug
O-ring
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9. PROPEL SYSTEM

9.2.2 MOTOR

36 fa—A
43 20 21 43 23 13 7 515 6 16 39 38 24 29 41 36

19 26 30 12 9 22 1 4 28

Vi AN

A

Tightening Torque :
17.5t021.5 N-m
G (PF) 1/4 (P) (12.9 to 15.9 ft-Ibs)

32

40
Tightening Torque :
98.1t0 117.7 N-m

(72.4 to 86.8 ft-Ibs)

Tightening Torque :
70.7 t0 86.4 N-m
(52.1 to 63.7 ft-Ibs)

44

RED MEC NPT 1/6
(4 places)
Tightening Torque :
9.81t0 11.8 N-m
(7.24 to 8.70 ft-Ibs)

VIEW A-A
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9. PROPEL SYSTEM

L o
A W N R O

HYDRAULIC CIRCUIT

© N O U A WN P

. Case
. Cover

Block

. Retainer

Plate

. Piston

Plate
Plate

. Shaft

. Coupling

. Plate

. Ball

. Holder

. Piston assy
15.

Seal

MA I
GAUGE PORT

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

Seal

Check valve
Retaining ring
Retaining ring
Piston

Piston seal
Ball joint

Ball

Orifice

Orifice

Oil seal
Spring

Spring

Spring
Bearing
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31. Bearing
32. Capscrew
33. Shim

34. Pin

35. O-ring

36. O-ring

37. O-ring

38. O-ring

39. O-ring

40. Overload valve
41. Pilot valve
42. Brake valve
43. Plug

44. Plug

I
MB

GAUGE PORT
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9. PROPEL SYSTEM

9.3 ADJUSTMENT

If the crawler shoes are too tight, the shoes wear quick-
ly and a connection between two shoes could break.
On the other hand, if the shoes are too loose, the shoes
may ride off the drive sprocket and idler wheel during
the travel operation.

To prevent these occurrence from happening, it is re-
quired to adjust shoe tension.

To adjust shoe tension, proceed as follows :

1. Move the machine forward about the crawler length
so that the slackening of the crawler shoes appear
on the upper side of the crawler.

Remove all the shims from shim pack (A).

Set the hydraulic jack in the position between the
bracket and block of the side frame.

Operate the jack to push the idler wheel, and re-
move the slackening of the shoes.

4. Insert the shims removed from pack (A) in step2.
into the vacant room of pack (B).
Insert the remaining shims into pack (A).

5. Remove the hydraulic jack. Store spare shims in
the shim pack (A).

Equalize the tension in right and left crawler tracks.

10000B-1 9-10
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9. PROPEL SYSTEM

9.4 CONSTRUCTION AND FUNCTION
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9. PROPEL SYSTEM

9.4.2 PROPELLING (RIGHT SIDE FORWARD)

Propelling the right and/or left sides and to the
forward and reverse are basically the same op-
eration.

We will use a right side forward operation as the
example here.

Pressurised oil from the No.1 pump is directed
into the control valve.

The oil from the control pump, however, goes
through the accumulator and into the propel-cir-
cuit's remote control valve, (The function lock le-
ver remains in the "Operation" position (SOL-3 :
On position).)

When the right propel control lever is shifted to
"forward", the control oil runs through the remote
control valve to the control valve's [ PRF ] port to
shift the spool of the propel section.

The pressurized oil directed by the control valve
then goes through the swivel joint and run into
the propel motor. At the same time, this oil runs
into the pilot of the brake valve and the brake cyl-
inder.

The oil in this cylinder releases the brake, and
the oil in the brake valve pilot moves the spool,
so that the pressurized oil releases the mechan-
ical and hydraulic brake.

The pressurized oil that activated in the propel
motor is free to return to the reservoir.

10000B-1
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9. PROPEL SYSTEM

SWIVEL JOINT
M @M / \
- e S
- T - |
B L | PLOPEL L. H. ‘a E‘ ‘%g
PLOPEL( | @R O 2N PLOPELIL A ) | |REAR ZND ‘5P, FRONT 15T P | =i |5
: A PLD ’ : | o _ _ L -
a3 up) | o all | |_a2 wp) ) (UP)‘ - |
"ad [B2 T A4 Bj RREE [ A7 [B2 [ A3 ﬂ |
g Jur Lg |up Lg |up Lo fue
T 1 | — T A
el T A R e |
L — I 1 e = ‘ \
7 CERIRT ||
0 == il A
| E I | I ! I T |
. | 131,47 ‘ | ! '
¢ | | MPa b L ‘ 777‘ ‘
B b3 (L0 i - b1 b2 (LO | b3 (L) ;
|
PDA] b PDM] |
|
-~ gl :
- | |
1 |
- | e
L:? — \ Lt —— — — — — — — I
- —— - - T-
I
______ : =% —~ =1 —
777777 A3 T
SOL-1 !
77777 A2 ‘ PLOPEL PLOPEL -
Y ‘ LA opop ROH AR @M |
Al | SWING HI/LD
1 soL-104] —-- ﬁz _ . PRESS SELECT | |
GI’wMXCUt”“* [ ) ‘ QB AJ:
P
[ |
‘ 50L-4 AT
1850 pm ‘ DROPEL Al
5 l H1/L0 SP. SELECT
G
|
| | G2ED | Erp
L | Ly
&) I SOL-5
SWING PB
(TD Lo o e
MAIN
' oIl cooLen | SUB S0L-3

DIL COOLER

0. 0O6MPa

PROPEL (R.H. FORWARD)

Published 10-09-13, Control # 215-03

9-13

10000B-1



9. PROPEL SYSTEM

9.4.3 STOPPING

When the right propel control lever is shifted
back to neutral from propel position, the flow
from the remote control valve is cut and the
spool of the control valve repositions itself. At the
same time, the pilot pressure on the propel brake
valve is discontinued, and the spool in the brake
valve also repositions itself.

Inertia may continue momentarily to rotate the
propel motor. This creates negative pressure on
the supply side and high pressure on the return
side. Therefore, the supply side is connected to
the reservoir in neutral. If extreme pressure de-
velops on the return side, an over load relief
valve will open to protect the circuit.

At the same time, the pressurized oil in the brake
cylinder is returned to the reservoir, and the
parking brake engages slowly.

10000B-1
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10. ELECTRIC SYSTEM

[AcAuTION]

Before unplugging or plugging in the connector, be sure
to shut off the power supply (set the starter switch to the
OFF position).

When unplugging the connector, hold it with both hands
and draw it straight, while pressing down the catch.
DO NOT pull on the cable.

Otherwise, the inner conductors can be damaged.
NEVER twist or pry the connector.

Otherwise, its internal female terminal will be expand-
ed, leading to disconnection.

When plugging in the connector, fully insert it until the
catch is engaged (clicks into position).

Otherwise, disconnection can occur later.

When performing a continuity test or voltage measure-
ment on the connector, follow the procedure below.

Square connector

For easy measurement, place the measurement
probes of the multitester onto the pins of male side con-
nector.

NEVER insert the probe of the multitester into the sock-
et of the female side connector.

Otherwise, disconnection can occur later.

Round waterproof connector

The male side connector has waterproof construction,
and the measurement probe of the multitester cannot
touch its pins.

Therefore, place the measurement probes onto the ter-
minals on the female side connector.

NEVER forcibly insert the measurement probe.
Otherwise, disconnection can occur later.
Short-circuiting across terminals inside a connector can
damage electronic components.

Be absolutely careful to prevent short-circuit.

10000B-1
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10. ELECTRIC SYSTEM

10.1 ELECTRICAL
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