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NOTICE

The serial number of the crane is the only method the Manitowoc Crane Care Lattice
Team has of providing you with correct parts and service information.

Always furnish serial number of crane and its attachments when ordering parts
or discussing service problems with your Manitowoc distributor or the Manitowoc
Crane Care Lattice Team.

A WARNING

To prevent death or serious injury:
* 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.

»  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.
Sufficient care should be taken to avoid these accidents.

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

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
A\ DANGER | nenty nazareon
result in a loss of life or serious injuries.

Indicates a potentially hazardous situation which, if not avoided, could result
&\ WARNING| y y hasar
in a loss of life or serious injuries.

Indicates a potentially hazardous situation which, if not avoided, may result
in a minor or moderate injuries.

CAUTION ) _ _ .

It may also be used to alert against possible damage to the machine and

its components.

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 12-16-15, Control #244-01 1 8500-1 / 8500E-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.

8500-1 / 8500E-1 2 Published 12-16-15, Control #244-01
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LABEL LAYOUT

*

CAUTION

SET FREE FALL INCREASED SELECTOR
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.

GG20701893P1

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
installed

-DURING OPERATION - comply with
swing limitations given in Capacity
chart.

GG20T01890PL

CAUTION

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

243274668

CAUTION

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

2432T4671

DANGER

TIPPING HAZARD!
DO NOT LIFT WITH CRAWLERS RETRACTED

EXTEND CRAWLERS TO PROPER POSITION
BEFORE LIFTING.

COMPLY WITH LIMITATIONS GIVEN IN
CAPACITY CHARTS. \

!

-

GG20T01891P1

Numbers in the drawings correspond with those in the label explanation detail after “P.12”

WARNING

To prevent death or serious injury.

Avoid unsafe operation or maintenance.

Do not operate or work on this crane
without first readine and understanding
operator’s manual and capacity charts.

Keep manual in aoperator’s cab
Attach Capacity charts to chain and
store on hook provided in operator's
cab

I'f operator’s manual or capacity charts
are lost, contact your nearest dealer for
new ones.

FP20T01121P1

INSIDE VIEW (L/H)

DANGIER

FALLING LOAD HAZARD'!
OPERATING CRANE IN TFREE FALL
MODE s MAY CAUSE LOAD TO FALL
DUE TO OPERATIONAL ERROR.
OPERATE CRANE IN TNEUTRAL BRAKE
MODE J.

GG20701892P1

CAUTION

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

243275113

8 (8500-1)

CAUTION

STRUCTUAL FAILURE

Gantry must be in high
paosition

Read operators manual
for boom connecting length

BOOM TIP ONLY]
[40FT OR LESY

GG20T01545P1

8 (8500E-1)

CAUT ION

D
WITHIN 36. 6m

=
¥

WITHIN 12. 2m

WHEN [T 1S SUPPORTED IN MIDDLE OF BOOM AND
ADD TO BOOM BY SINGLEHANDED, YOU MUST

KEEP HIGH GANTRY AND HOLD RESTRICTED
LENGTH AS SHOWN.

INSTALL GUY LINE BY BOOM ARRANGEMENT.

GB20T01082P1

INSIDE VIEW (R/H)

Published 12-16-15, Control #244-01
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T o o
Olis
L. ]
. T .
oo
. o

CAB INSIDE VIEW (REAR)

s~

CAB INSIDE VIEW (FRONT)

DANGER

ELECTROCUTION HAZARD
THIS CRANE 1S NDT INSULATED

0 To avoid death or serious injury keep all parts of this|
crane rigaing and materials beins lifted at least
20ft (6m) away from all electrical vower lines and
eauioment

0 Keeo away from this crane if it is beino overated near
electrical oower lines or eauioment

0 Before overating this crane in vicinity of oower lines or
eauiement, notify power utility comeany. Have power
turned of f

0 Follow instructions in Dperator’s Manual

32 (8500E-1)

13

WARNING

COMPRESSED NITROGEN

DO NOT WELD, FLAMECUT
DISPOSE IN FIRE OR DISASSEMBLE.

GAUTION

Not allowed to use
main and aux. drums
at the same time
JJ20T01099P1
!

e

o
S
Ni%n

GG20T01554P1

e

Machine front

o
[©

[

~J

ACCUMULATOR

14

ACCUMULATOR

CHARGING GAS PRESSURE

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

GG20T01540P1

30

DANGER

Stay clear of
this area

FALLING bef f
LOAD erore pertrorming

HAZARD! | maintenance

Place boom, block,
on ground

FP20TO1122P1

8500-1 / 8500E-1
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19

DANGER

KEEP CLEAR OF

SWING AREA

GG20TO1557P1

T

19
§@ DANGER DD
[ I\SSI[KEEP CLEAR OF| 7
SWING AREA
17
DANGER

Do naot stand on or under the
counterweioht during counterweight
is moved by installineg or removing.
Failure to observe this precaution
may result in serious inijury or
the loss of life.

H o &D
19
COUNTERWEIGHT
'\f@ @AN@ER DD (8500E-1: STD.)
[\ [keeP cLeAR oF| 7 ]
SWING AREA
19
DANGER
fustunsn
17 [CIS[KEEP CLEAR OF|=Z1_]
DANGER SWING AREA
Do not stand on or under the —
Te moved by inateiling or remevine.
mav result in serious iniuryoor
the loss of life.
B —F
19
@@AN@ERQ% & Bl [ [
[ IN[keep cLear oF |71/ L2 d (=1
SWING AREA

COUNTERWEIGHT WITH SELF REMOVAL DEVICE

(8500-1 : STD. / 8500E-1 : OPT.)

y (D DANGER|
~—\ Eg KEEP CLEAR OF %

19

SWING AREA

Published 12-16-15, Control #244-01
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20

WARNING

WARNING

=]
{ m7) ¥
I g
b % @g‘
L} >
Q
BURN HAZARD ! { <] —
Do not touch. An | & Machine front Rotating parts can cause
Allow to cool before touching. U \g, sersonal injury
FP20TO1116P1 =T 0
J Keep away from fan and belt
- = when engine s runnings

23 Stop engine before servicing

Detail A (RADIATOR) YN20TO01009P 1
DANGIER =

Engage gantry pins WA@NHN@
when gantry is in
high position
Connect backhitch BURN AND '
Tt b
FALLING toecit‘gr;\n:riéd or CLéTTlNG‘ HhAZARD . 16
t ht pen only wnen
LOAD ;E:g :;:?‘rj is in low engine is stopped. DAN@ER
HAZARD!| sosition FP20TO1123P1 4J20T01506P1

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

7 (8500-1)

JJ20T01097P1

Tieoff for fall

arrest harness.
25

GG20T01816P1

CAUTION

Moving parts.

1J20T01096P 1

1
T

o —

: i
ST 0«% . N “ J%ﬂ
== | 2]
VA i L) —
22 A R R
20 19 6

WARNING DANGER IR
Do) |-
L] KEEP CLEAR OF L]

THIS CRANE IS NOT INSULATED

* 0 To aveid death or serious iniury keep all parts of this
il SWING AREA

GG20TO1557P1

BURN HAZARD !

crane, rigping and materials beino |ifted at least
er lines and
Do not touch.

li
20f1t (6m) away from all electrical pow
eay nt

Allow to cool before touching
FP20TO1115P1
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31 12
T only Fill BURN HAZARD !
= ) this tank ~Etecpro\vte c‘an‘ cause injry
‘) ith ified or blindness If it contacts
15 Wl speclitie )
DEF/AdBLUE® 5 | S or eves
AUS 32 1S0 22241 ’ -Wear eye protection and
Do not ! protective clothing when
ULTQA LOW fill with : handling or servicing batteries
EB diesel|l fuel -If electrolyte contacts skin
SULFUR FUEL or water or eyes, flush affected areas
) Immediately with clean water
cazoTomeaey GG20T02126R1 and seek medical attention
Immediately.
GGR0TOL889PL
SR |
| = L IOVOTONNY WARNING;
Ly PREVENT BATTERY EXPLOSION
f\/\’\‘\%sgf\\;\‘\%s Batteries gives off hydrogen gases that
— g can explode and cause personal injurys
Keep sparks, open flames and cigarettes
away from batteries.
D ‘Keep metallic articles away from
— batteries.
‘Keep all ventilation caps tishtly secured.
‘Never check charse by placing metal
T il H articles across batiery terminals.
— 1= ¥ IJu1 Leave battery box open to imerove
’-':*7 ventilation when charging YN2OTO1001P1
Detail C (FUEL TANK) Detail D (DEF/AdBlue® TANK) Detail E (BATTERY)
18 16 7 (8500-1) 23
Tieotf for fall A\ DANGER
O FALL HAZARD'! Engage gantry pins
Surface mav be slippery o ‘ arrest harness. when santry is in
Wear work positionine When lock pin is not installed, - hieh position
T harness and tieoff wnen do not stand under santry. (G20T01818P1 7 Gonneet backhiten
FP20TO11 1471 to rotatine bed ar
J120T01097P1 FALLING counterweight
H;gﬁng when gantry is in laow
position FraoTor 1231
—~
=

25

R0

2000009 900090990
00cs0% | 2hnoocs
0000000 900000000

000000000

Q000

CAUTION

Moving parts.

JJ20T01096P 1

DANGER

ELECTROCUTION HAZARD
THIS CRANE IS NOT INSULATED

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

0 Keeo away from this crane if it is being overated near
electrical power lines or eauiement

0 Before overating this crane in vicinity of sower lines or
equipment, notify power utility comsany. Have power
turned of f

O Follow instructions in Operator's Manual.

662070183981

DANGER

KEEP CLEAR OF %

SWING AREA

GG20TO1567P1

Published 12-16-15, Control #244-01
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22 25
PINCH HAZARD'! PINCH HAZARD'!
Open only when Moving parts. Open only when
engine is stopped. engine is stopped.
1120T01507p1 J120T01096P1 1120T01507P1
= ol e o[ g QMMH Lg N
SEEBEIET% ¢
2 et | o). sos 26
%M@f wﬁ‘hﬁ,ﬁ'\g&“ T/
L=y : mr- i CAUTION
@ F | @
?F ?F = Critical part
° inside.
iG :iG Do not crush.
= FP20TO1 11691
e ok
ol
[ —
21
oiar A WARNING
FILL |Burn Hazard!
Do nat remove coolant fill cap while coolant is
hat. After coolant cools
1 Place a heavy cloth or other protective
covering over fill cap.
M gEE”:‘UET“DE:UR“E"S‘SHL;gc\k:‘a:e until it stors.
4.Wait for pressure(indicated by hissing
sound) to escape completely.
5. When hissing stops, derress cap, turn
counterclockwise, and remove
GG20T01555P1
7 20
Tieoff for fall A\ WARNING
arrest harness.
—— b
I

Section F-F (L/H)

Section G-G (R/H)

Section H-H

BURN HAZARD !

Do not touch.

Allow to cool before touching.
FP20TO1115P1

Published 12-16-15, Control #244-01
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29 28

27

CAUTION

L\

Boom foot Boom foot

storing

CORRECT WRONG

GG20TO1583P1

Install the roee socket in the correct direction.
Otherwise, the rope socket or the wire rope

STORING POSITION

MOV ING PARTS CAN CUT AND CRUSH
STRUCTURAL DAMAGE

Place guides in storineg position after connecting
spreader to boom.

At first the guides should be held by hands and
pins disengaged,

and then should be placed in
position.
GUIDE

CLEARANCE
Y < \ove
PIN' A ~‘ Ye)

DISASSEMBLING
OF PIN "A"
FP20T01124P1

WORKING POSITION
(BODM DI SASSEMBLING
/ASSEMBLING)

may interfere with the boom, causing
damage to the boom or cut of the wire rope.

28

(8500-1)

DANGER

DO NOT ENTER

UNDER BOOM

TO AVOID SERIQUS INJURY
CAUSED BY FALLING OF BOOM,
DO NOT ENTER UNDER BOOM
WHILE DISASSEMBLING/

ASSEMBLING OF BOOM.

‘W
FP20T01013P1

29

CAUTION

MOV ING PARTS CAN CUT AND CRUSH
STRUCTURAL DAMAGE

Place ouides 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.
GUIDE CLEARANCE
£ \= f
1| e PIN" A" l‘@vo
e <7 °%

WORKING POSITION DISASSEMBL ING
OF PIN "A"

STORING POSITION (BOOM DI SASSEMBLING
/ASSEMBLING) FP20T01124P1

DANGER

DO NOT ENTER
UNDER BOOM

TO AVOID SERIQUS INJURY
CAUSED BY FALLING OF BOOM,
DO NOT ENTER UNDER BOOM
WHILE DISASSEMBLING/

ASSEMBLING OF BQOOM.

‘%
FP20T01013P1

Boom foot

Boom foot

CORRECT WRONG

GG20TO1561P1

Install the roee 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.

Published 12-16-15, Control #244-01
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29 28

27

CAUTION CAUTION

MOV ING PARTS CAN CUT AND CRUSH
STRUCTURAL DAMAGE

Place guides in storing position after connecting
spreader to boom.

At first the suides should be held by hands and
pins disengaged, and then should be placed in
storing position.

STORING POSITION

CORRECT

WRONG

GG20TO1584P1

WARKING POSITION
(BOOM DISASSEMBLING
/ASSEMBLING)

Install the rore socket in the correct direction

Otherwise, the roee socket or the wire rope FP20TO1124P1

may interfere with the boom causing
damage to the boom or cut of the wire rope.

Q.0 O-

4 A “_

£X es

(8500E-1)

28

DANGIER

DO NOT ENTER
UNDER BOOM

TO AVOID SERIQUS INJURY
CAUSED BY FALLING OF BOOM
DO NOT ENTER UNDER BOOM
WHILE DISASSEMBLING/

ASSEMBLING OF BOOM.

‘W
FP20T01013P1

CAUTION

MOV ING PARTS CAN CUT AND CRUSH
STRUCTURAL DAMAGE

Place ouides in storing position after connecting
spreader to boom

At first the guides should be held by hands and
pins disengaged. and then should be placed in
storing position

GUIDE CLEARANCE
) A e

WORK ING POSITION
STORRCES0S 1TION (BDOM DI SASSEMBLING
/ASSEMBLING)

DANGER

DO NOT ENTER
UNDER BOOM

TO AVOID SERIQUS INJURY
CAUSED BY FALLING OF BOOM,
DO NOT ENTER UNDER BOOM
WHILE DISASSEMBLING/

ASSEMBLING OF BOOM.

%
FP20T01013P1

DISASSEMBLING
OF PIN "A"
FP20T01124P1

GAUTION

Boom foot [[RF Boom foot %

CORRECT WRONG

GG20TO1562P1

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

8500-1 / 8500E-1 10
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27

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.

%
FP20T01013P1

BOOM INSERT

[ai

JIB INSERT

27

DANGER

DO NOT ENTER
UNDER BOOM

TO AVOID SERIQUS INJURY
CAUSED BY FALLING OF BOOM,
DO NOT ENTER UNDER BOOM
WHILE DISASSEMBLING/

ASSEMBLING OF BOOM.

%
FP20T01013P1

DANGER

DO NOT ENTER
UNDER BOOM

TO AVOID SERIQOUS INJURY
CAUSED BY FALLING OF BOOM
DO NOT ENTER UNDER BOOM
WHILE DISASSEMBL ING/

ASSEMBLING OF BOOM.

‘%
FP20T01013P1

DANGER

DO NOT ENTER
UNDER BOOM

TO AVOID SERIQUS INJURY
CAUSED BY FALLING OF BOOM
DO NOT ENTER UNDER BOOM
WHILE DISASSEMBLING/

ASSEMBL ING OF BOOM.

""M
FP20T01013P!1

Published 12-16-15, Control #244-01
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Ensure to read the operators manual before
operation / handling / assembly / disassembly /
transportation / inspection / maintenance of the
machine.

If the free fall speed select switch is in speed
increase side and the brake is released and the
drum may rotate automatically to lowering side
even without lifting load and wire rope may be
paid out to lower the hook and rough spooling
may be caused occur.

When paying out the wire rope from the drum,
ensure to set the free fall select switch to normal
side.

The crane may turn over during work based on
machine condition.

Install the proper amount of the counterweight
and secure them to make proper machine
configuration.

WARNING

e To prevent death or serious injury.

* Avoid unsafe operation or maintenance.

* Do not operate or work on this crane
without first reading and understanding
operator's manual and capacity charts.

* Keep manual in operator’s cab.

e Attach Capacity charts to chain and
store an hook provided in operator’s
cab.

e If operator’s manual or capacity charts
are lost. contact vour nearest dealer for
new ones

FP20T01121P1

CAUTION

SET FREE FALL INCREASED SELECTOR
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.

GG20T01893P1

DANGER

TIPPING HAZARD !
DO NOT LIFT WITH CRAWLERS RETRACTED

EXTEND CRAWLERS TO PROPER POSITION
BEFORE LIFTING.

COMPLY WITH LIMITATIONS GIVEN IN
CAPACITY CHARTS. \

/

-

I

GG20T01891P1

8500-1 / 8500E-1
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5.

If machine swings or is assembled / disassembled
with crawler retracted, main machinery may turn
over to rear side.

Read the operator’s manual carefully and set
the crane to the proper configuration.

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

When locking the brake pedal, press the brake
pedal fully and confirm that the pedal is locked
completely.

During crane work if the boom comes to 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.

When work is done on the upper surface of the
guard or counterweight, person may fall off by
mistake.

Ensure to engage the safety hook on the
specified place.

DANGIER

TIPPING HAZARD !

when Operating with Retracted
Crawlers

‘DURING SETUP - do not swing over
retracted crawlers with boom
removed (or Jjust boom butt
installed) and counterweignts
installed.

‘DURING OPERATION - comply with
swing limitations aiven in capacity
chart.

GG20T01830P1

CAUTION

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

243275113

DANGER

ELECTROCUTION HAZARD

THIS CRANE 1S NOT INSULATED

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

0 Keeo away from this crane if it is being operated near
ele in

Tieoff for fall

arrest harness.
GG20T01818P1

Published 12-16-15, Control #244-01
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8. When the boom is assembled, disassembled,

boom self erection / self lowering or crane work @AUTH@N

with the low gantry, the gantry or boom may be

damaged and may fall off. STRUCTUAL FAILURE
Raise the gantry to the proper position for work.

Gantry must be in high
position

Read operators manual
for boom connecting length

”j ::T\BOOM TIP ONLY|

[40FT OR LESY

GG20T01545P1

CAUT I ON

Baeld

Y amm

WITHIN 36. 6n

a—

\ §

WITHIN 12. 20

WHEN 1T 1S SUPPORTED [N MIDDLE OF BOOM AND
ADD TO BOOM BY SINGLEHANDED, YOU MUST

KEEP HIGH GANTRY AND HOLD RESTRICTED
LENGTH AS SHOWN

INSTALL GUY LINE BY BOOM ARRANGEMENT.

GB20T01082P1

9. Free fall work of load may cause dropping the

load by mishandling.
Use power lowering of load in the crane work. @AN @ER
(Even on neutral free side, power lowering is FALLING LOAD HAZARD !

possible by turning the lever to lowering side.) OPERATING CRANE IN TFREE FALL
MODE ; MAY CAUSE LOAD TO FALL
DUE TO OPERATIONAL ERROR.
OPERATE CRANE IN TNEUTRAL BRAKE
MODE 5.

GG20T01892P1

8500-1 / 8500E-1 14 Published 12-16-15, Control #244-01
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10. This machine contains alloy and heat treated

1.

12.

13. If accumulator is handled in wrong way, burns,

steels.

Do not weld or apply heat without checking with

your authorized dealer.

Unauthorized modifications may weaken the

machine.

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

Wrong handling of battery may cause burns,

blindness or explosion by inflammation.

loss of eyesight, explosion may be caused.
Take extra care in handling accumulator.

(Do not weld, flame cut, dispose or disassemble.)

CAUTION

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

243274671

CAUTION

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

243274668

WARNING

BURN HAZARD!

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

-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

GG20T01889P1

WARNING

PREVENT BATTERY EXPLOSION
‘Batteries gives off hydrogen gases that
can explode and cause persaonal iniurye
‘Keen sparks, apen flames and cigarettes
away from batteriess

‘Keep metallic articles away from
batteries,

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

YN20TO1001P1

WARNING

COMPRESSED NITROGEN

D0 NOT WELD, FLAMECUT
DISPOSE IN FIRE OR DISASSEMBLE.

GG20TO01554P1

Published 12-16-15, Control #244-01
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14.

15.

16.

17.

18.

The accumulator is charged with high pressure
nitrogen gas.

Charge the nitrogen gas within the specified
pressure.

Using the 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)

After raising the gantry, ensure to insert the
gantry fixing pin.

Otherwise the gantry may come off and the
boom may drop off.

Handling the counterweight in wrong way is
very dangerous.

Never allow any person to enter under the lifting
counterweight.

When working on the upper surface of the
guard, person may fall off the upper surface of
the guard.

During high place work on the upper surface of
the guard, do not come close to the guard side
face to prevent falling off.

During work on the upper surface of the guard,
ensure to wear safety belt and hook the safety
belt on the upper machinery and firmly stand on
the guard.

ACCUMULATOR
CHARGING GAS PRESSURE

3.4 to 3. /MPa
(493 to 5370si)
GG20TO1540P1
ULTRA LOW

5

SULFUR FUEL

GG20T01847P1

DANGIER

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

JJ20T01087P1

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.

JJ20T01326P1

WARNING

FALL HAZARD'

Surface may be slipprpery

O
Wear work positioning

harness and tieoff when
performing maintenance

FP20TO1114P1

8500-1 / 8500E-1
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19. While the upper machinery is swinging, person

may be crushed with the upper machinery.
Never allow anybody to enter the swing range.

20. During engine running or straight after the

21.

engine is stopped, hydraulic oil tank, engine and
muffler are hot.

Touching them may cause burns.

Do not touch the hot area.

During engine running or right after the engine
is stopped, inside of the radiator becomes high
pressure and hot.

Person may get burns by hot water blow out
when taking off the radiator cap.

Take extra care of opening or closing of the
radiator cap.

DANGER

all Y
[ INT|KEEP CLEAR OF|<Z[]

SWING AREA

GG20TO1557P1

'H DANGER| T,
Sg KEEP CLEAR OF %

SWING AREA

WARNING

b
|

BURN HAZARD !

Do not touch.

Allow to cool before touching.

FP20TOT115P1

WARNING

Burn Hazardl

Do not remove coolant fill cap while coolant is

hot. After coolant cools:

I.Place a heavy cloth or ather protective
covering over fill cap.

2.00 NOT DEPRESS fill cap.

3. Turn cap counterclockwise until it stops

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

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

COOLANT
FILL

Ahfiiinbibi.
[ |

GG20TO1555P1

Published 12-16-15, Control #244-01
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22. When inspection or work is done by removing
the drum flange cover, serious injuries may be
caused if the drum rotates unexpectedly.

Stop the crane and then remove the drum

cover.

23. When the machine is transported with the low
gantry, connect the tension bar to the revolving
frame or counterweight.

24. 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 running.

Stop the engine when inspection or maintenance

work is done.

WARNING

BURN AND
CUTTING HAZARD'!

Open only when

engine Is stopped.
JJ20TO1506P1

WARNING

PINCH HAZARD'!

Open only when
engine is stopped.

JJ20T01507P1

DANGER

Engage gantry pins

when gantry is in
high position
Connect backhitch

"tension barsi
EALLING to rotating bed or
counterweight
LOAD when gantry is in low

HAZARD! position

FP20TO1123P1

WARNING)

N |2

e

N

Rotating parts can cause
personal INJurvye

Keep away from fan and belt
when engine 1S running,

Stop engine before servicing
YN2OTO1009P1

8500-1 / 8500E-1
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25. There are some moving parts nearby.

26.

27.

28.

This is a connector cover of electrical wiring of
safety device.
Do not step on and crush.

Taking wrong procedure in boom assembly or
disassembly may cause boom falling off and
person may get injured.

Do not allow any person to enter the inside
or under the boom during assembly or
disassembly.

Taking wrong method in using the spreader
guide installed on the boom base may damage
the spreader guide.

Set the spreader guide to the stowed position
except when the upper spreader is connected is
connected to the boom base.

CAUTION

Moving parts.

JJ20T01096P1

CAUTION

Critical part
inside.
Do not crush.

FP20TO1116P1

DANGIER

DO NOT ENTER
UNDER BOOM

TO AVOID SERIQUS [NJURY
CAUSED BY FALLING OF BOQM,
DO NOT ENTER UNDER BOOM
WHILE DISASSEMBLING/
ASSEMBLING OF BOOM.

‘%
FP20TOT1013P1

CAUTION

MOV ING PARTS CAN CUT AND CRUSH
STRUCTURAL DAMAGE

Place ouides in storine position after connecting
spreader to boom

At first the guides should be held by hands and
pins disengaged. and then should be placed in
storing position

STORING POSITION

1l \e)

WORK ING POSITIDN
(BOOM D ISASSEMBLING
/ASSEMBLING)

Published 12-16-15, Control #244-01
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29. 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.

Install the rope socket in the proper direction.

CAUTION

"

Boom top

Boom foot Boom foot

CORRECT WRONG

GG20TO1561P1

[nstall 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 foot Boom foot

CORRECT WRONG

GG20T01583P1

Install the rose 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.

30. Free fall work of load may cause dropping the
load by mishandling.
Use power lowering of load in the crane work.
(Even on neutral free side, power lowering is
possible by turning the lever to lowering side.)

Boom foot |

CORRECT WRONG

GG20TO1562P1

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

mFBoom foot

CORRECT WRONG

GG20T01584P1

[nstall 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.

DANGIER

Stay clear of
this area
Place boom., block
on ground

FALLING

LOAD bef(}re performing
HAZARD! | maintenance

FP20TO1122P1

8500-1 / 8500E-1 20
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31. When fill the water and/or diesel fuel etc. to this
tank is danger and may lead to the faults.
Fill the specified DEF/AdBIlue® only.

32. One of the drum may stop rotation when the
front and rear drums are used at the same time.
Do not use the front and the rear drums together
at the same time.

CAUTION

.Cg-i))
—D
ANAANL

AUS 32 ISO 22241

onty fill
this tank
with specified
DEF/AdBLluUe®
DO not
fill with
diesel fuel
or water.
GG20T02126P1

GAUTION

Not allowed to use

main and
at the

Same

drums
time

aux.

JJ20TO1099P1

Published 12-16-15, Control #244-01
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PRECAUTIONS FOR INSPECTION AND MAINTENANCE

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

10.

1.

12.

13.

14.

15.

16.

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
instructions 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
example, disconnecting the battery cables.

When working at elevated place, always wear a safety harness.

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 recommended 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.
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17. During machine washing, do not allow high pressure steam to be directly applied to electrical components
and connectors.

18. 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.

19. Before disconnecting pressurized piping, release the inside pressure.

20. CAUTIONSs for repair work with welding: Turn OFF the key switch and disconnect the negative terminal on
battery 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.

21. Dispose industrial wastes according to a relevant law or regulation.

22. 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.

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

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

25. lllegal, unauthorized, or nonconforming modification is strictly prohibited.

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

27. Place removed attachments and components safely so that they do not drop or fall down.
28. Always use correct tools that have been well maintained.

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

30. Battery fluid and oils are harmful to human health. If touching any of these materials, immediately wash it
away.

31. 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 8500-1 SPECIFICATION
1.1.1  CRANE OUTSIDE DIMENSION

8500-1

Unit : mm (ft. in.)

4,430 (14" 6")

i
)
@D@))

%
%.

5,140 (16’ 10) (3'7")

2

3,415 (11'2")

\ s

o
5
S
o
N~
sl 2 8% 2,990 (9" 107)
5 ~Y
= 1,495
o _ 411"
J B& ( )
©| 8T S 940 !
:“E:J/ : " qn ‘
|
|
o | 2
5,440 (17" 10") W
|
6,280 (20 7") ‘ — 1}
= i
E.‘ Bl= i_/
= o
= S
™
| T
3,614 (11" 10")
(Crawler retracted)
5,244 (17' 2")
(Crawler extended)
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1.1.2 CRANE SPECIFICATION, PERFORMANCE

8500-1

Type

Full swing, crawler type

Max. rated load x work radius

77.1t x 3.35 m (170,000 Ibs x 11°)

Boom length
» Basic boom 12.2 m (40")
*  Maximum boom 61.0 m (200"

* Cranejib

9.1 m (30') to 18.3 m (60)

*  Maximum boom and jib

54.9 m (180’) Boom + 18.3 m (60’) Jib

» Third lowering rope speed (option)

120 to 3 m/min (390 to 10 ft/min)

Work speed Wire rope dia.
» Front/ Rear hoisting rope speed 120 to 3 m/min (390 to 10 ft/min)
» Front/ Rear lowering rope speed 120 to 3 m/min (390 to 10 ft/min) “nm
* Boom raising rope speed 70 to 2 m/min (230 to 6.6 ft/min)
» Boom lowering rope speed 70 to 2 m/min (230 to 6.6 ft/min) 1o mm
» Third hoisting rope speed (option) 120 to 3 m/min (390 to 10 ft/min) —

» Swing speed

4.0 min' (4.0 rpm)

» Travel speed

1.7/1.1 km/h (1.1/0.72 MPH)

Gradability

40%

Working weight *1

75.16 1 (165,700 Ibs)

Average ground pressure *1

74.2 kPa (10.8 psi)

Engine

* Engine name

Hino JOBE-VV

» Engine out put

213 kW/2,100 min™" (286 HP/2,100 rpm)

*1

The wire rope speeds described above are the

value of the drum first layer.

Each wire rope speed varies depend on the load.

Crane (12.2 m [40'], Without rear drum rope, Without main hook)

8500-1 / 8500E-1
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8500-1

OUTSIDE DIMENSIONS

Unit : mm (ft. in.)

Overall width of cab 2,990 (9' 10")
Radius of rear end (counterweight) 4,500 (14'9")
Center of rotation to rear end (low gantry position) 5,140 (16" 10")
Center of rotation to boom foot pin (from center of rotation) 1,100 (3' 7")
Height from ground to boom foot pin 1,750 (5'9")
Height to top of gantry (working position) 6,170 (20" 3")
Height to top of gantry (low gantry position) 3,300 (10" 10")
Counterweight ground clearance 1,100 (3' 7")
Overall length of crawlers 6,280 (20" 7")

Distance between centers of tumblers

5,440 (17" 10")

Overall width of crawlers (extend/retract)

5,244 /3,614 (17" 2"/ 11" 10")

Width of crawler shoe

914 (3"

Ground clearance of carbody

390 (1'3")

Published 12-16-15, Control #244-01
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1.1.3 CRANE WORKING RANGES

1. Crane working ranges

8500-1
Unit : m (ft.)
82° 75° 70° 65° 60° 55°
65 (213)
61.0 (200) BOOM
| 50°
57.9 (190) BOOM 60 (197)
\
54.9 (180) BOOM
51.8 (170) BOOM il 55 (180)
45°
48.8 (160) BOOM
50 (164)
45.7 (150) BOOM j?[ﬁi
42.7 (140) BOOM 45 (148)
40°
39.6 (130) BOOM
. 40 (131)
36.6 (120) BOOM il
35°
33.5 (110) BOOM
35 (115)
30.5 (100) BOOM 7
- 30°
27.4 (90) BOOM , - 30 (98)
24.4 (80) BOOM d\
25°
25 (82)
21.3 (70) BOOM # BKK \
18.3 (60) BOOM 20° 59 (66)
15.2 (50) BOOM ZZL l/
12.2 (40) BOOM M 5 /r
N E
: %@/ :
~ ()]
N 2
- 10 15 20 25 30 35 40 45 50 S
(33) (49) (66) (82) (98)  (115)  (131)  (148)  (164) @
[ Radius from center of rotation ——— _'57
C D) o)
I
N
Center of
rotation
1.10 (3.6)
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2. Jib working range

(1) Offset angle 10 degrees

8500-1
R Unit : m (ft.)

10

i
54.9 (180) Boom 75 (24
+18.3 (60) Jib I 5(246)
54.9 (180) Boom
+15.2 (50) Jib I T
54.9 (180) Boom 70 (230)
+12.2 (40) Jib T k
54.9 (180) Boom
+9.1 (30) Jib — 65 (213)
i
WZ 60 (197)
55 (180
/ / (180)
> 50 (164)
24.4 (80) Boom / > 45 (148)
+18.3 (60) Jib
24.4 (80) Boom Z\
+15.2 (50) Jib
24.4 (80) Boom ﬁ 40(131)
+12.2 (40) Jib
24.4 (80) Boom T
+9.1(30) Jib % 35 (115)
Z 30 (98)
y 2 25 (82)
20 (66)
1
) o
s 5
~ o
2 >
- 2
10 15 20 25 30 35 40 45 50 §
(33) (49) (66) (82) (98)  (115)  (131) (148) (164) ©
- Radius from center of rotation ———— f»
C N D) 2
Center of
110 (3.6) rotation
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(2) Offset angle 30 degrees

8500-1
Unit : m (ft.)
75 (246)
54.9 (180) Boom >
+18.3 (60) Jib T
54.9 (180) Boom ﬁt\
+15.2 (50) Jib 70(230)
54.9 (180) Boom I\A
+12.2 (40) Jib T
54.9 (180) Boom \% 65 (213)
+9.1(30) Jib \T%
% 60 (197)
/ 55 (180)

D>

/ i{ 50 (164)
45 (148)
24.4 (80) Boom
+18.3 (60) Jib
24.4 (80) Boom i
+15.2 (50) Jib 40 (131)
24.4 (80) Boom
+12.2 (40) Jib
24.4 (80) Boom 35 (115)
+9.1(30) Jib \/\%
VU Q 30 (98)
25 (82)
20 (66)
/ 5
— c
N / S
LC; ()]
~ (]
w0 >
I~ 10 15 20 25 30 35 40 45 50 8
- (33) (49) (66) (82) (98)  (115)  (131) (148) (164) ©
- Radius from center of rotation ——— _'5;
C D) 9
K T
Center of
rotation

1.10 (3.6)
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1.2 8500-1 DIMENSION, WEIGHT OF EACH COMPONENT

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

Use this as reference value.

1.2.1 BASE MACHINE

8500-1

Weight :

Name Dimension mm : (ft. in.)
kg (Ibs)

Gantry

Boom base
12,090 (39' 8")

Boom drum

Wire rope

j\ : 41,810
(92,200)

(Front, rear, boom drum)

|
\
3,300
(10"10")

3,300
(10" 10")
=
=
ol

Self removal device

3,615

Side step
(11"107)

Crawler

Transportation configuration 1

Translifter (option)

Gantry

Boom base
8,210 (26' 11")

Boom drum

Wire rope

N e 39,895
(88.000)

(Front, rear, boom drum)

3,300
3,300

(10" 10")

Self removal device

3,615

Side step
(11"10")

Transportation configuration 2

Crawler

Translifter (option)

Gantry

Boom base 2,990

12,090 (39' 8") ‘ (9" 10")*1

Boom drum

Wire rope

- I:.| K

R N 27,940
o i — : '
o e ACVAVA| = (61,600)
= =P ®
4175 2,990
(13'8") (9 10")

(Front, rear, boom drum)

2,940
(9' 8"

2,910
©7)

Self removal device

Side step

Crawler

Transportation configuration 3

OIX|X|O| O |O|O|O|X|O|O|O| O |O|X|O|X|O|O|O| O |O|O]|0O

Translifter (option)

c Wi : Withou i e side step on cabin side : 3,
O :With X : Without *1  With the side st bin side : 3,160 (10’ 4"
With the side steps on the both side : 3,340 (11')
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8500-1
. . . Weight :
Name Dimension mm : (ft. in.)
kg (Ibs)
Gantry @)
2 Boom base X 2,990
£ 7,700 (25' 3") ‘ (9'10")*1
g Boom drum @)
(*))
& | Wire rope
S —~ | | — |
8 (Front, rear, boom drum) O §v\ i gw & — 26,030
5 : = & T F TS (57,400)
% | Self removal device O 5, =
i
Q i 4,175 2,990
Side st ; ,
% 1de step X (13'8") (9' 107)
= Crawler X
Translifter (option) O
6,280 (20’ 7") ‘ 914 (3')
Crawler § ;, ( 17é575000)
1,080
(3'6")
%‘r‘
]
Translifter (option) ¥ 3910;?;?
i‘
&
o
~
O : With X : Without *1  With the side step on cabin side : 3,160 (10" 4")

With the side steps on the both side : 3,340 (11')
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1.2.2 COUNTERWEIGHT WITH SELF REMOVAL DEVICE

8500-1
) ) . Weight :
Name Dimension mm : (ft. in.) kg (Ibs)
g (Ibs
0 o
[ [ 25
o= o -
= 0 =
. 9,320
Counterweight (1)
4,430 (14'6") (20,500)
A @H | o | Hm R o
By
910 (2'12") 1,450 (4'9")
Right side 4,200 (9,260)
Counterweight (3),(5) o& / 1 piece
S
I
1,450 4'9") 910 (2'12")
Left side =5 4,200 (9,260)
Counterweight (2),(4) o / 1 piece
S
I
5 | - .
:ﬁv: <
o
3 = 1=
. T 3,250 (7,170)
Carbody weight (1), (2) /1o
piece
1,645 (5'5")
I S ) %
S 7
Yo}
&
1,590 (5' 3") 880 (2' 11")
) . 860
Self removal unit 5
© (1,900)
o
8
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1.2.3 ATTACHMENT
8500-1
. . . Weight :
Name Dimension mm : (ft. in.)
kg (Ibs)
e =) "\\ V\\ T oo
sy 3T ‘V \W N\ \{Q\"/A\VAM@ o
- - 7N \ | " e 9
Boom tip $[ 5 /‘\\-\\/A\l‘\\ N 1,025 (2,300)
1,380
(4'6") 6,900 (22' 8")
1,510 (4" 11")
Af 1 1
Boom base \VAV/\V‘\W V\/ I 8 1,120 (2,500)
e T XN ANAN ce
- 1,360
5,970 (19' 7") (4'6")
pin pin = > ;\7
5 N
3.0m (10" % -3
. 9 275 (610)
Boom insert
1,380
3,165 (10' 5") (4'6")
pin pin = o ;\7
= oY
6.1 m (20" ﬁ -3
. 5 475 (1,100)
Boom insert
1,380
6,210 (20" 4") ’ (4'6")
1) ° ?’
= oY
12.2 m (40" w % -3
) 5 870 (1,900)
Boom insert
1,380
12,310 (40’ 5") ’ (4'6")
38 ﬁ og
12.2 m (40" =3 -3
. . 5 885 (2,000)
Boom insert with lug
1,380
12,310 (40" 5") (4'6")
| ]
Backstop T T 270 (600)
| 5,130 (16' 10") |

8500-1 / 8500E-1
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8500-1
. . . Weight :
Name Dimension mm : (ft. in.)
kg (Ibs)
- VAVAVAVA V. ox:
Jib tip 220 (490)
800
(2'8") 4,910 (16' 1")
avAVAVAY 3
Jib base ] 200 (440)
800
4,810 (15'9") (2'8"
S&
3.0m (10" ‘ .
e 95 (210)
Jib insert 800
3,110 (10" 2") (2'8"
S
6.1 m (20') ‘ —
oo 175 (390)
Jib insert 800
6,160 (20’ 3") (2'8"
25 —
N |
Jib strut ;, 210 (460)
8™ a B0 g
] I O Io )
/4
3,620 (11" 11") |
=
i Y
= S
Auxiliary sheave TIE —£ NS 145 (320)
Upper spreader 235 (520)
1,460 (4'9")
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1.3

8500-1 CLAMSHELL RATED LOADS (OPTION)
CLAMSHELL SPECIFICATION

Rated loads included in the charts are the
maximum allowable freely suspended loads at a
given boom length, boom angle and load radius,
and have been determined for the machine
standing level on firm supporting surface under
ideal operating conditions.

The user must limit or de-rate rated loads to
allow for adverse conditions (such as soft or
uneven ground, out-of-level conditions, wind,
side loads, pendulum action, jerking or sudden
stopping of loads, inexperience of personnel,
multiple machine lifts, and traveling with a load).

Rated loads do not exceed 66% of minimum
tipping loads.

Rated loads based on factors other than
machine stability such as structural competence
are shown by asterisk * in the charts.

The machine must be reeved and set-up as
stated in the operation manual and all the
instruction manuals.

If these manuals are missing, obtain
replacements.

Boom backstops are required for all boom lengths.
Gantry must be fully raised position for all
operations.

Crawlers must be fully extended and be locked
in position.

The crane must be leveled to within 1% on a
firm supporting surface.

39,000 Ibs Counterweight and without carbody
weight.

Do not attempt to lift where no radius is shown
on the load chart as crane may tip or collapse.

Attempting to lift more than rated loads may
cause machine to tip or collapse.
Do not tip machine to determine rated loads.

Weight of bucket, slings and other lifting devices
are a part of the total load.

Their total weight must be subtracted from the
rated load to obtain the weight that can be lifted.

8500-1 / 8500E-1
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7. The boom should be erected over the front of
the crawlers, not laterally.

8. Least stable position is over the side.

1
MAXIMUM LOAD FOR MAIN BOOM .
No. of Part of Line 1

Maximum Loads (Ibs) 16,000

9. Rated loads listed later is to be applied only to
the machine as manufactured and designed by
manufacture.

Do not apply any modification to this machine
and do not use of this machine other than the
specified.

10. ASSEMBLING THE COUNTERWEIGHT 7 A k

* 39,000 Ibs Counterweight
*  Without carbody counterweight.

Operation of this equipment in excess of rated ™)

loads or disregard of instruction voids the warranty.

CARBODY WEIGHTS
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8500-1

CLAMSHELL CAPACITIES IN POUNDS
THREE COUNTERWEIGHTS (39,000 Ibs)
WITHOUT CARBODY WEIGHTS (0 Ibs)

CRAWLERS : EXTENDED POSITION

40' Boom 50' Boom

Load | Boom 360° Load | Boom 360°
Radius | Angle | Rated Load Radius | Angle | Rated Load

(ft.) | (deg.) (Ibs) (ft.) | (deg.) (Ibs)
22.0 63.6 16,000 * 26.0 64.2 16,000 *
24.0 60.3 16,000 * 28.0 61.6 16,000 *
26.0 56.9 16,000 * 30.0 58.9 16,000 *
28.0 53.4 16,000 * 32.0 56.2 16,000 *
30.0 49.7 16,000 * 34.0 53.3 16,000 *
32.0 45.7 16,000 * 36.0 50.4 16,000 *
34.0 41.5 16,000 * 38.0 47.3 16,000 *
36.0 36.9 16,000 * 40.0 441 16,000 *
38.0 31.6 16,000 * 42.0 40.6 16,000 *
40.0 25.5 16,000 * 44.0 36.9 16,000 *
46.0 32.8 16,000 *
48.0 28.2 15,400 *

60' Boom 70' Boom

Load | Boom 360° Load | Boom 360°
Radius| Angle | Rated Load Radius| Angle | Rated Load

(ft.) | (deg.) (Ibs) (ft.) | (deg.) (Ibs)
30.0 64.5 16,000 * 34.0 64.8 16,000 *
32.0 62.4 16,000 * 36.0 63.0 16,000 *
34.0 60.2 16,000 * 38.0 61.1 16,000 *
36.0 58.0 16,000 * 40.0 59.2 16,000 *
38.0 55.7 16,000 * 42.0 57.3 16,000 *
40.0 53.3 16,000 * 44.0 55.3 15,800 *
42.0 50.9 16,000 * 46.0 53.3 15,600 *
44.0 48.3 16,000 * 48.0 51.2 15,200 *
46.0 45.7 16,000 * 50.0 49.0 14,300 *
48.0 42.9 15,200 * 52.0 46.8 13,600 *
50.0 40.0 14,500 * 54.0 44.5 13,000 *
52.0 36.9 13,600 56.0 421 12,300 *
54.0 33.5 13,000 58.0 39.6 11,600 *
56.0 29.8 12,300 60.0 36.9 11,200 *
58.0 25.6 11,900 62.0 34.0 10,800 *
64.0 30.9 10,100 *
66.0 27.5 9,700 *

8500-1 / 8500E-1
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1.4 8500-1 SWING AND TRAVEL STABILITY

The stability while swinging and traveling of the

machine is to be varied depending on the mass of

counterweight, condition of the attachment, extension
or retraction of the crawler and traveling on the slope.

The operation must be started after confirm the

machine stability while swinging and traveling by

referring with following table.

1. The table above shows the values for operation ‘
on firm ground.
On a weak ground, operate with care after

improving the ground. %
®

2. Swinging on a trailer is prohibited. /
Travel motor —/

Traveling forward

3. Maximum slope angle is 21.8 degrees (40%).
This may become lower depending on condition »
(ground, crane configuration).

Q
4. Traveling “forward” means that the counterweight %\/_
is at the lower side of the slope, and “backward”

Travel motor
is the counterweight is at the higher side of the
slope. Traveling backward
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8500-1

TABLE FOR STABILITY (WITHOUT CARBODY WEIGHT)

All-round swing

Travel on slope

Attachment Counterweight
Crawler extend Crawler retract Forward Backward
Without : 0 t O O O O
No.1 : A
O X (Slope 14 degrees O
Without attachment 9.321(20,550 Ibs) or less)
(Base machine only) No.1 to No.2 -
X X
17.72 t (39,070 Ibs) O O
No.1 to No.3: x x > >
26.12t (57,590 Ibs)
Without : 0 t O O O O
No.1:
With boom base 932 t (20,550 Ibs) O O O O
(Boom angle : A
10 degrees or less) |No.1toNo.2: x
17.72 1 (39,070 Ibs) O (S'°p§r5| e‘grees O
No.1to No.3: N Ab ) « « N Ab .
0 abrup 0 abrup
26.121(57,590 lbs) lever control) lever control)
Without : O t O O O O
No.1:
With basic boom 9.32 t (20,550 Ibs) O O O O
(Boom angle : A
30 degrees or less) |No.1to No.2: «
17.72 (39,070 Ibs) O (S'°pir1l1e§;9rees O
No.1to No.3 :
X X
26.12t (57,590 Ibs) O O
O :Allowed A : With restriction X : Not allowed

8500-1 / 8500E-1
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8500-1

TABLE FOR STABILITY (WITH CARBODY WEIGHT)

All-round swing

Travel on slope

Attachment Counterweight
Crawler extend Crawler retract Forward Backward
Without : 0 t @) @) @) ©)
No.1 : A
O (No abrupt O O
Without attachment 8.311(18,320 lbs) lever control)
(Base machine only) No.1 to No.2 - AN
O X (Slope 4 degrees O
19.811t (43,674 Ibs) or less)
No.1 to No.3 : N Ab t o 9 N Ab t
0 abrup o abrup
31.311(69,028 Ibs) lever control) lever control)
Without : 0 t O @) O O
No.1:
With boom base  |8.31t (18,320 Ibs) O > O O
(Boom angle : A
10 degrees or less) |No.1toNo.2: x
19.81t (43,674 Ibs) O (Slopir1l1e :Se)grees @)
No.1to No.3:
O X X O
31.311 (69,028 Ibs)
Without : 0 t O O O O
No.1 :
With basic boom |8 .31t (18,320 Ibs) © O O O
(Boom angle : A A
No.1to No.2 :
30 degrees or less) s U A @) (No abrupt (Slope 16 degrees @)
: (43, s) lever control) or less)
No.1to No.3: o % . ﬁ o
31.31 (69,028 Ibs) ( o esz?rees
QO :Allowed A : With restriction X : Not allowed

Published 12-16-15, Control #244-01
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1.5 8500-1 TRAVEL ALLOWABLE SLOPE ANGLE
1.5.1 CRANE ATTACHMENT INSTALLED : BOOM INSERT CONFIGURATION

Do not travel with the symbol of “—” in the table.

The machine may possible turnover.

Failure to observe this precaution may result in a

serious accident.

If the machine has to travel by some reason, observe

the following points.

Do not travel with a load lifted.

« Travel with low speed and gently.
« Travel on the flat and firm ground.

« Ensure to check the ground condition and travel
on the slope angle smaller than shown in the

chart.

« Travel straight against slope.
» Provide the gentle slope at the beginning and
end positions of slope.

TRAVEL UPWARD DOWNWARD ON SLOPE (6 : ALLOWABLE ANGLE)

Forward

Backward

Boom angle

Boom angle

8500-1 / 8500E-1
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1. Crane travel allowable slope angle

(1) Without Aux. sheave

8500-1

(Unit : Degree)

Boom length m (ft.)

Forward

Backward

Boom angle

Boom angle

w
(93}

40

(o)
o

N
o

50

(2]
o

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

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

0 |0 |00 |O | |W || || |N]|OOD|O|H|H

~ |OCo |OCo | OO |OO | OO | OO |OO JOO |OO |OO |OO |OCO | OO | OO

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

C |Co |Co | OO |OO |CO |CO |OCO OO |OO |CO |CO |CO | OO | OO

(2) With Aux. sheave

8500-1

(Unit : Degree)

Boom length m (ft.)

Forward

Backward

Boom angle

Boom angle

w
a

40

a
o

N
o

50

D
o

12.2 (40)

15.2 (50)

18.3 (60

21.3 (70

24.4 (80
9

)
)
)
27.4(90)

30.5 (100

33.5 (110

36.6 (120

39.6 (130

42.7 (140

45.7 (150

(100)
(110)
(120)
(130)
(140)

(150)
48.8 (160)
51.8 (170)

Q |00 |Oo |OO |OO |OO |OO |QO |QO |CO |CO |OO |OO |On

Q |00 |Oo |OCO |OO |OO |OO |QO |QO QO |CO |OO | |On

O |00 ||| |O|W|®|®|IN]|O|O ||

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

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

o |00 |00 |OO |OO |OO |OO |QO |0 | OO | OO | OO | OO | OO

Published 12-16-15, Control #244-01
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2. Fixed jib travel allow slope angle

8500-1
(Unit : Degree)
Jib length m (ft.) 9.1 (30)
Offset angle 10
Configuration Forward Backward
Boom angle Boom angle
Boom length m (ft.)
35 40 50 40 50 60
24.4 (80) 8 8 8 8 8 8
27.4 (90) 8 8 8 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 8 8 8
51.8 (170) 8 8 8 7 8 8
54.9 (180) 8 8 8 4 7 8
(Unit : Degree)
Jib length m (ft.) 9.1 (30)
Offset angle 30
Configuration Forward Backward
Boom angle Boom angle
Boom length m (ft.)
35 40 50 40 50 60
24.4 (80) 8 8 8 8 8 8
27.4 (90) 8 8 8 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 8 8 8
51.8 (170) 8 8 8 7 8 8
54.9 (180) 8 8 8 4 7 8

8500-1 / 8500E-1
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8500-1
(Unit : Degree)
Jib length m (ft.) 12.2 (40)
Offset angle 10
Configuration Forward Backward
Boom angle Boom angle
Boom length m (ft.)
35 40 50 40 50 60
24.4 (80) 8 8 8 8 8 8
27.4 (90) 8 8 8 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 8 8 8
51.8 (170) 8 8 8 5 8 8
54.9 (180) 8 8 8 1 5 8
(Unit : Degree)
Jib length m (ft.) 12.2 (40)
Offset angle 30
Configuration Forward Backward
Boom angle Boom angle
Boom length m (ft.)
35 40 50 40 50 60
24.4 (80) 8 8 8 8 8 8
27.4 (90) 8 8 8 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 8 8 8
51.8 (170) 8 8 8 5 8 8
54.9 (180) 8 8 8 1 5 8

Published 12-16-15, Control #244-01
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8500-1
(Unit : Degree)
Jib length m (ft.) 15.2 (50)
Offset angle 10
Configuration Forward Backward
Boom angle Boom angle
Boom length m (ft.)
80 40 50 40 50 60
24.4 (80) 4 8 8 8 8 8
27.4 (90) 3 8 8 8 8 8
30.5 (100) 3 8 8 8 8 8
33.5(110) 2 8 8 8 8 8
36.6 (120) 2 8 8 8 8 8
39.6 (130) 2 8 8 8 8 8
42.7 (140) 2 8 8 8 8 8
45.7 (150) 1 8 8 8 8 8
48.8 (160) 1 8 8 6 8 8
51.8 (170) 1 8 8 2 6 8
54.9 (180) - 8 8 - 8 8
(Unit : Degree)
Jib length m (ft.) 15.2 (50)
Offset angle 30
Configuration Forward Backward
Boom angle Boom angle
Boom length m (ft.)
80 40 50 40 50 60
24.4 (80) 4 8 8 8 8 8
27.4 (90) 4 8 8 8 8 8
30.5 (100) 4 8 8 8 8 8
33.5(110) 3 8 8 8 8 8
36.6 (120) 3 8 8 8 8 8
39.6 (130) 2 8 8 8 8 8
42.7 (140) 2 8 8 8 8 8
45.7 (150) 2 8 8 8 8 8
48.8 (160) 2 8 8 6 8 8
51.8 (170) 1 8 8 2 6 8
54.9 (180) 1 8 8 - 3 8

8500-1 / 8500E-1
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8500-1
(Unit : Degree)
Jib length m (ft.) 18.3 (60)
Offset angle 10
Configuration Forward Backward
Boom angle Boom angle
Boom length m (ft.)
80 40 50 40 50 60
24.4 (80) 4 8 8 8 8 8
27.4 (90) 3 8 8 8 8 8
30.5 (100) 3 8 8 8 8 8
33.5 (110) 2 8 8 8 8 8
36.6 (120) 2 8 8 8 8 8
39.6 (130) 2 8 8 8 8 8
42.7 (140) 1 8 8 8 8 8
45.7 (150) 1 8 8 8 8 8
48.8 (160) 1 8 8 4 7 8
51.8 (170) 1 8 8 - 4 8
54.9 (180) - 8 8 - 2 6
(Unit : Degree)
Jib length m (ft.) 18.3 (60)
Offset angle 30
Configuration Forward Backward
Boom angle Boom angle
Boom length m (ft.)
80 40 50 40 50 60
24 .4 (80) 4 8 8 8 8 8
27.4 (90) 4 8 8 8 8 8
30.5 (100) 4 8 8 8 8 8
33.5(110) 3 8 8 8 8 8
36.6 (120) 3 8 8 8 8 8
39.6 (130) 3 8 8 8 8 8
42.7 (140) 2 8 8 8 8 8
45.7 (150) 2 8 8 8 8 8
48.8 (160) 2 8 8 4 7 8
51.8 (170) 1 8 8 - 4 8
54.9 (180) 1 8 8 - 1 6

Published 12-16-15, Control #244-01
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1.6 8500E-1 SPECIFICATION
1.6.1 CRANE OUTSIDE DIMENSION

1. Standard counterweight

8500E-1

J Unit : mm (ft. in.)

|
|
/ I
= sl LHL T O]
/ E t i3 HB HE HB | HE HL|
I 0
| \
/( ‘

-

3,500 (11" 6")

800
@7

5,140 (16" 10")

3,415 (11'2")

o
< 2,990 (9' 10")
2
< ol wg < 1,495
¢ 2/ 82 - @' 11"
ol N s
2| Ne =
S 3 940
3 3z @ B
%) 8{ N |
T = | J
R L
|
ik Lo =1|—
5,440 (17" 10") TIN A0 |
0 L} |
il ; ]| o
6,280 (20’ 7") il ey A )
| o — £ g
— ‘ oy .
= Heo | so[IT—9H
. \ L
3,500 (11' 6")

(Crawler retracted)

5,130 (16" 10")
(Crawler extended)
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2. Counterweight with self-removable device
(Option)

8500E-1

Unit : mm (ft. in.)

5,140 (16" 10")

3,415 (11'2")

~
o
o
o
o
= oo <
© o goo =
el 3 e
ol Qe p 2,990 (9’ 10")
A
S 2
S ol 3 1,495
A R Lo | @ (4117
[3p) Of\ N~
=) b
)

5,440 (17" 10")

=]

6,280 (20 7")

5
4

390 (1'3")

3,500 (11'6")
(Crawler retracted)

5,130 (16" 10")
(Crawler extended)
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1.6.2 CRANE SPECIFICATION, PERFORMANCE

8500E-1

Type

Full swing, crawler type

Max. rated load x work radius

80.0tx 3.0 m (176,370 Ibs x 10)

Boom length
» Basic boom 9.1 m (30)
*  Maximum boom 54.9 m (180"

* Cranejib

6.1 m (20") to 18.3 m (60")

¢ Maximum boom and jib

45.7 m (150") Boom + 12.2 m (40") Jib

42.7 m (140") Boom + 18.3 m (60") Jib

» Third lowering rope speed (option)

120 to 3 m/min (390 to 10 ft/min)

Work speed Wire rope dia.
» Front/ Rear hoisting rope speed 120 to 3 m/min (390 to 10 ft/min)
» Front/ Rear lowering rope speed 120 to 3 m/min (390 to 10 ft/min) 22 mm
* Boom raising rope speed 70 to 2 m/min (230 to 6.6 ft/min)
» Boom lowering rope speed 70 to 2 m/min (230 to 6.6 ft/min) 16 mm
» Third hoisting rope speed (option) 120 to 3 m/min (390 to 10 ft/min) —

* Swing speed

4.0 min' (4.0 rpm)

» Travel speed

1.7/1.1 km/h (1.1/0.72 MPH)

Gradability

40%

Working weight *1

75.19 t (165,700 Ibs)

Average ground pressure *1

84.78 kPa (12.3 psi)

Engine

* Engine name

Hino JOBE-VV

* Engine out put

213 kW/2,100 min™" (286 HP/2,100 rpm)

The wire rope speeds described above are the

value of the drum first layer.

Each wire rope speed varies depend on the load.

Crane (12.2 m [40'], Without rear drum rope, With 80 t hook block)

8500-1 / 8500E-1
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8500E-1

OUTSIDE DIMENSIONS

Unit : mm (ft. in.)

Overall width of cab

2,990 (9' 10)

Radius of rear end (counterweight) (standard/option)

4,300 (14 1") / 4,500 (14’ 9")

Center of rotation to rear end (low gantry position)

5,140 (16’ 10")

Center of rotation to boom foot pin (from center of rotation) 1,100 (3' 7")
Height from ground to boom foot pin 1,750 (5'9")
Height to top of gantry (working position) 6,170 (20" 3")
Height to top of gantry (low gantry position) 3,300 (10" 10")
Counterweight ground clearance (standard/option) 1,100 (3' 7")
Overall length of crawlers 6,280 (20" 7")

Distance between centers of tumblers

5,440 (17" 10")

Overall width of crawlers (extend/retract)

5,130/3,500 (16" 10"/ 11" 6")

Width of crawler shoe

800 (2' 7)

Ground clearance of carbody

390 (1'3")

Published 12-16-15, Control #244-01
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1.6.3 CRANE WORKING RANGES

1. Crane working ranges

8500E-1
Unit : m (ft.)
80° 75° 70° 655° 650° 55°
/ 65 (213)
- 60 (197
50 (197)
54.9 (180) BOOM
51.8 (170) BOOM L] 55 (180)
48.8 (160) BOOM N 45°
50 (164)
45.7 (150) BOOM %
42.7 (140) BOOM 45 (148)
&& 40 °
39.6 (130) BOOM L]
36.6 (120) BOOM 40 (131)
33.5 (110) BOOM 35

30.5 (100) BOOM

>C >{< 35 (115)
30 (98)

/B/ 30°

é/ /. 20 (66)

27.4 (90) BOOM

24.4 (80) BOOM

21.3 (70) BOOM

18.3 (60) BOOM

15.2 (50) BOOM

SSsSua s mIBN|
R AT
R =

HejghT above ground ——=

S i

12.2 (40) BOOM

o

9.1 (30) BOOM

10 15 20 25 30 35 40 45 50
(33) (49) (66) (82) (98) (115) (131) (148) (164)
- (3 Radius from center of rotation ———=
Center of S
rotation 3
2
1.10 (3.6)
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[ 1. REFERENCE MATERIALS ]

2. Jib working range

(1) Offset angle 10 degrees

8500E-1
Unit : m (ft.)

o]0
80 /*\7
/ 75 (246)
/ / 70 (230)
65 (213)
42.7 (140) Boom
+18.3 (60) Jib
45.7 (150) Boom 60 (197)
+12.2 (40) Jib
V%\
45.7 (150) Boom 55 (180)
+6.1 (20) Jib
30.5 (100) Boom \
+18.3 (60) Jib 50 (164)
30.5 (100) Boom / 45 (148)
+12.2 (40) Jib ZK %
30.5 (100) Boom 40 (131)
+6.1 (20) Jib
\
7#/ ) 35 (115)
Z/ \ 30 (98)
> 2 25 (82)
20 (66)
F‘: /I\
0, =
2
10 15 20 25 30 35 40 45 50 ®
(33) - (49) (66) (82) (98) (115) (131) (148) (164) =
HC - Radius from center of rotation ——— =
N =
Center of 2
1-10(3-6)J rotation 2
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(2) Offset angle 30 degrees

8500E-1
Unit : m (ft.)
80° Joe
\ 75 (246)
/ 70 (230)
/ 65 (213)
42.7 (140) Boom \/\
+18.3 (60) Jib 60 (197)
45.7 (150) Boom
+12.2 (40) Jib # \
55 (180)
45.7 (150) Boom
+6.1 (20) Jib %
30.5 (100) Boom 50 (164)
+18.3 (60) Jib
30.5 (100) Boom 45(148)
+12.2 (40) Jib W
_— 40 (131)
30.5 (100) Boom %
+6.1(20) Jib
%/ >% ; 35 (115)
ﬂ & 30 (98)
/ >%%5//; 25 (82)
20 (66)
N =
&) >
© s
© 10 15 20 25 30 35 40 45 50 ®
(33) (49) (66) (82) (98) (115) (131) (148) (164) 2
HC ~ Radius from center of rotation —= &
N =
Center of 2
1-10(3'6)J rotation -
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1.7

Dimension and weight of each component when

disassembled is shown here.
Use this as reference value.

1.71

8500E-1

BASE MACHINE

8500E-1 DIMENSION, WEIGHT OF EACH COMPONENT

Name

Dimension mm : (ft. in.)

Weight :
kg (Ibs)

Gantry

Boom base

Boom drum

Wire rope
(Front, rear, boom drum)

Self removal device

3,300

(10" 10")

11,

545 (37" 11")

==

Side step

Crawler

Transportation configuration 1

Translifter (option)

3,300

(10"10")

3,500
(11'6")

39,780
(87,700)

Gantry

Boom base

Boom drum

Wire rope
(Front, rear, boom drum)

Self removal device

3,300

(10" 10")

8,210 (26' 11")

Side step

Transportation configuration 2

Crawler

Translifter (option)

3,300

(10" 10")

3,500
(11" 6"

37,800
(83,300)

Gantry

Boom base

Boom drum

Wire rope
(Front, rear, boom drum)

Self removal device

Side step

Crawler

Transportation configuration 3

Translifter (option)

OIX|X|X| O |O|O|O|X|O|O|X| O |O|X|O|X|O|O|X| O |O|O]|O

2,910

11,545 (37" 11")

4,175
(13'8")

2,940
(9' 8"

2,990
(9" 10")*1

N

®

2,990
(9" 10")

26,660
(58,775)

O : With X : Without

*1  With the side step on cabin side : 3,160 (10" 4")
With the side steps on the both side : 3,340 (11')

Published 12-16-15, Control #244-01
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8500E-1
. . . Weight :
Name Dimension mm : (ft. in.)
kg (Ibs)
Gantry O
2 Boom base X 2,990
£ 7,700 (25' 3") ‘ (9'10")*1
g Boom drum @)
(o)
& | Wire rope —
S —~ | | — |
3 | (Front, rear, boom drum) © ok P Sh K 24,680
S N —— % S = (54,405)
= | Self removal device X DL o5 =
i
Q i 4,175 2,990
Side st ; ;
% 1de step X (13'8") (9' 107)
= Crawler X
Translifter (option) O
6,280 (20’ 7") ‘ 800 (2' 7")
Crawler § ;, (175;187250)
1,020
(3'4")
S%
Sc
Translifter (option) 3910;?;?
o%
~y
: Wi : Withou i e side step on cabin side : 3,
O : With X : Without *1  With the side st bin side : 3,160 (10" 4"

With the side steps on the both side : 3,340 (11')
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1.7.2 COUNTERWEIGHT
8500E-1
Name Dimension mm : (ft. in.) \:(vgeu(?:;)
I ? l o~
0] o N
°n
. 8,520
Counterweight (1)
o (18,785)
. I g
=
| H
3,500 (11'6")
T L L¢ \
I e I 3
/ \ b
. 7,850
Counterweight (2) 17.310
I ———— ] (17.310)
o
S
3,500 (11'6")
o7 of I gT
\ / SEey
) 6,410
Counterweight (3) (14,135)
_ﬂgﬁ—a o i\
S
3,500 (11'6")
965 (3'1")
Left side _ 1 1,660
Counterweight (4) 3 ;, iy (3,660)
1,335 (4'5")
Right side — 1 2,740
(3]
Counterweight (5) o IS (6,045)
S [/
> = -
:Y/ <
o
g _ .
. - 3,250 (7,170)
Carbody weight (1), (2) /1 pi
piece
1,645 (5'5")
PR (o) 5
0 & Ve
Sa

Published 12-16-15, Control #244-01
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COUNTERWEIGHT WITH SELF REMOVAL DEVICE (OPTION)

1.7.3
8500E-1
. . . Weight :
Name Dimension mm : (ft. in.)
kg (Ibs)
0 o
[ [ 2
= o -
= 0 =
Count ight (1) 20
ounterwei
g 4,430 (14' 6") (20,500)
& @H | o | Hm B 0o
By
910
(2'12") 1,450 (4'9")
Left side 4,200 (9,260)
Counterweight (2),(4) o / 1 piece
[
910
1,450 (4'9") (2"'12")
Right side _— 4,200 (9,260)
Counterweight (3),(5) — /1 piece
3N
o
1
1,590 (5' 3") 880 (2' 11")
) - 860
Self removal unit 5
© (1,900)
o
&

Published 12-16-15, Control #244-01
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1.7.4 ATTACHMENT
8500E-1
. . . Weight :
Name Dimension mm : (ft. in.)
kg (Ibs)
LN 2
N <
Boom tip -3 a 1,110 (2,450)
1,490
(4"11")
1,615 (5'4")
o
Boom base S 1,130 (2,485)
~L
1,490
(4'"11")
og
o~
3.0m (10" -3
) 310 (675)
Boom insert
1,490
3,165 (10' 5") (4'11")
T p's 2 ﬁ ;(:
g 0 T
6.1 m (20" <%
) 525 (1,160)
Boom insert
1,490
6,210 (20" 4") (4"11")
6.1 m (20" —% —L
. . ¢ 550 (1,215)
Boom insert with lug
1,490
6,210 (20" 4") (4'11")
T o e :N\7
LN
9.1 m (30") -3
) 745 (1,645)
Boom insert
1,490
9,260 (30’ 5") (4'11")
—) N
08 26
o~ H © -
9.1 m (30" - L
. ) = 770 (1,700)
Boom insert with lug
1,490
9,260 (30" 5") (4"11")
I [==
Back 24
ackstop T 4,650 (15' 3 5 (530)

Published 12-16-15, Control #244-01
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8500E-1
Name Dimension mm : (ft. in.) Weight :
kg (Ibs)
o~ ™ "
85| NN
Jib tip 570 145 (320)
(22" 3,400 (11'2")
\ N 7N M o
| RenNAVAN 8%
Jib base 670 125 (275)
3,180 (10’ 5") (2'2")
=€
6.1 m (20" . ©°q
o 140 (310)
Jib insert 670
6,160 (20’ 3") (2'2")
_ G| — 9 gk
Jib strut \R ke B 190 (420)
3,620 (11" 11")
i;‘
Auxiliary sheave z 150 (310)
=
[
Upper spreader 280 (620)
1,580 (5'2")
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8500E-1
. . . Weight :
Name Dimension mm : (ft. in.)
kg (Ibs)
300
(1)
Ball hook ~ A = 160 (355)
N
g e
R
590
(1" 11")
19 t Hook N 400 (885)
<
S|
]
32 t Hook © 500 (1,105)
8
440
(1'5)
R
~ v e
50 t Hook o o il 650 (1,435)
¥ S
S| < :
< -
530 600
19y :
5
R
80 t Hook Mgl 800 (1,765)
o= I
o < i
< z

Published 12-16-15, Control #244-01
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1.8 8500E-1 CLAMSHELL RATED LOADS (OPTION)

* Operating radius is the horizontal distance from
center line of rotation to a vertical line through
the center of gravity of the load.

* Deduct weight of bucket, slings and all other
load handling accessories from main boom
ratings shown.

» Ratings shown are based on freely suspended
loads and make no allowance for such factors
as wind effect on lifted load, ground conditions,
out-of-level, operating speeds or any other
condition that could be detrimental to the safe
operation of this equipment.

The operator, therefore, has the responsibility to
judge the existing conditions and reduce lifted
loads and operating speeds accordingly.

+ Rated loads do not exceed 66% of minimum
tipping loads.

+ Ratings are for operation on a firm and level
surface, up to 1% gradient.

* At radii and boom lengths where no ratings are
shown on chart, operation is not intended nor
approved.

+ Boom inserts and guy lines must be arranged
as shown in the “OPERATOR'S MANUAL”.

+ Boom hoist reeving is 12 part line.

* Gantry must be in raised position for all
conditions.

+ Boom backstops are required for all boom
lengths.

e The boom should be erected over the front of
the crawlers, not laterally.

* Crawler frames must be fully extended for all
crane operations.
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(CLAMSHELL BUCKET LIFTING)

* The total load that can be lifted is the value
for weight of bucket, slings, and all other load
handling accessories deducted from main boom
ratings shown.

* The weight of bucket and materials must not
exceed rated load.

*  Optimum bucket should be required according
to material.

+ Bucket capacity (m?®) x Specified gravity of
material (ton/m?3) + Bucket weight (ton) = Rated
load.

» Bucket weight must also be decreased according
to operating cycle and bucket lowering height.

* Rated loads are determined by stability and
boom strength.

During simultaneous operations of boom and
swing, rapid acceleration or deceleration must
be avoided.

* Do not attempt to cast the bucket while swinging
or diagonal draw-cutting.

MAIN HOIST LOADS

No. of part of line 1
Maximum loads (kN) 69
Maximum Loads (t) 7.0

ASSEMBLING THE COUNTERWEIGHT

@
22.8 ton counterweight ()
Without carbody weight (1

Operation of this equipment in excess of rated

loads or disregard of instruction voids the warranty. |  leoooeooooooo-
CARBODY WEIGHTS
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8500E-1

CLAMSHELL CAPACITIES
WITH THREE COUNTERWEIGHTS (22.8 ton)

WITHOUT CARBODY WEIGHTS (0 ton)
CRAWLERS : EXTENDED POSITION

(Unit: metric ton)

BOOM LENGTH

Working

Radius(m) 9.1m 12.2m 15.2m 18.3m 21.3m
5 7.0
5.5 7.0
6 7.0 7.0
7 7.0 7.0 7.0
8 7.0 7.0 7.0 7.0
9 7.0 7.0 7.0 7.0 7.0
10 7.0 7.0 7.0 7.0
12 7.0 7.0 7.0
14 7.0 7.0 7.0
16 7.0 7.0
18 7.0

8500-1 / 8500E-1
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8500E-1 SWING AND TRAVEL STABILITY

The stability while swinging and traveling of the
machine is to be varied depending on the mass of
counterweight, condition of the attachment, extension
or retraction of the crawler and traveling on the slope.
The operation must be started after confirm the
machine stability while swinging and traveling by
referring with following table.

The table above shows the values for operation
on firm ground.

On a weak ground, operate with care after
improving the ground.

Swinging on a trailer is prohibited.

Maximum slope angle is 21.8 degrees (40%).
This may become lower depending on condition
(ground, crane configuration).

Traveling “forward” means that the counterweight
is at the lower side of the slope, and “backward”
is the counterweight is at the higher side of the
slope.

——

/

TRAVEL —/
MOTOR

Traveling forward

-y

%/
\— TRAVEL

MOTOR

Traveling backward

Published 12-16-15, Control #244-01
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8500E-1

TABLE FOR STABILITY (WITHOUT CARBODY WEIGHT)

All-round swing

Travel on slope

Attachment Counterweight
Crawler extend Crawler retract Forward Backward
Without : 0 t O O O O
A
No.1 :
8.53 t (18,805 Ibs) O (No abrupt O O
lever control)
Without attachment | No.1 to No.2 : 0 % (Slope (ﬁje rees 0
(Base machine only) | 16.39 t (36,135 Ibs) P 9
or less)
A A
No.1to No.3 :
22.8 1 (50,265 Ibs) (No abrupt X X (No abrupt
lever control) lever control)
No.1to No.4 :
27.2 t (59,965 Ibs) X X X X
Without : 0 t O O O O
No.1 :
8.53 t (18,805 Ibs) o O O O
With boom base No.1 to No.2 - AN
(Boom angle : O X (Slope 5 degrees O
16.39 t (36,135 Ibs)
10 degrees or less) or less)
A A
No.1 to No.3:
22.8 1 (50,265 Ibs) (No abrupt X X (No abrupt
lever control) lever control)
A A
No.1to No.4 :
27.2'1 (59,965 Ibs) (No abrupt X X (No abrupt
lever control) lever control)
Without : 0 t O O @) O
No.1 :
8.531 (18,805 Ibs) O O O O
With basic boom No.1 to No.2 - yAN
(Boom angle : O X (Slope 12 degrees O
16.39 t (36,135 Ibs)
30 degrees or less) or less)
A
No.1 to No.3:
22.8 1 (50,265 Ibs) o X (Slope 2 degrees O
or less)
A A
No.1to No.4 :
27.2'1 (59,965 Ibs) (No abrupt X X (No abrupt
lever control) lever control)
QO :Allowed A : With restriction X : Not allowed

8500-1 / 8500E-1
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8500E-1

TABLE FOR STABILITY (WITH CARBODY WEIGHT)

All-round swing

Travel on slope

Attachment Counterweight
Crawler extend Crawler retract Forward Backward
Without : 0t O O O O
No.1 :
8.53 1 (18,805 Ibs) o O O O
: A
Without attachment | No.1 to No.2 :
(Base machine only) | 16.39 t (36,135 Ibs) O X (Slope 8 degrees O
or less)
No.1to No.3:
22.8 t (50,265 Ibs) o X X O
A A
No.1to No.4 :
27.2 1 (59,965 Ibs) (No abrupt X X (No abrupt
lever control) lever control)
Without : 0 t O O O O
No.1 :
8.53 1 (18,805 Ibs) o o O O
With boom base No.1 to No.2 - AN
(Boom angle : O X (Slope 12 degrees O
16.39t (36,135 Ibs)
10 degrees or less) or less)
A
No.1 to No.3:
22.8 1 (50,265 Ibs) O X (Slope 1 degrees o
or less)
A A
No.1to No.4 :
27.2 1 (59,965 Ibs) (No abrupt X X (No abrupt
lever control) lever control)
Without : 0 t O O O O
No.1 :
8.53t (18,805 Ibs) o o O O
With basic boom No.1 to No.2 - A
(Boom angle : @) (No abrupt O @)
16.39 t (36,135 Ibs)
30 degrees or less) lever control)
A
No.1 to No.3:
22.8 1 (50,265 Ibs) O 0 (Slope 7 degrees O
or less)
A
No.1to No.4 :
27.2 1 (59,965 Ibs) O X (Slope 1 degrees O
or less)
QO :Allowed A : With restriction X : Not allowed

Published 12-16-15, Control #244-01
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8500E-1

TABLE FOR STABILITY WITH COUNTERWEIGHT SELF REMOVAL DEVICE (WITHOUT CARBODY WEIGHT)

All-round swing Travel on slope
Attachment Counterweight
Crawler extend Crawler retract Forward Backward
Without : 0 t O O @) O
No.1 : A
O X (Slope 14 degrees O
Without attachment 9:321(20,550 lbs) or less)
(Base machine only) No.1 to No.2 -
X X
17.72 t (39,070 Ibs) O O
No.1 to No.3: x x > >
26.12t (57,590 Ibs)
Without : 0 t O O @) O
No.1:
With boom base 932 t (20,550 Ibs) O O O O
(Boom angle : A
10 degrees or less) |No.1toNo.2: x
17.72 1 (39,070 Ibs) O (S'°p§r5| e‘grees O
No.1to No.3: N Ab ) « « N Ab .
0 abrup 0 abrup
26.121(57,590 lbs) lever control) lever control)
Without : 0 t O O O O
No.1:
With basic boom 9.32 t (20,550 Ibs) O O O O
(Boom angle : A
30 degrees or less) |No.1to No.2: «
17.72 (39,070 Ibs) O (S'°pir1l1e§;9rees O
No.1to No.3 :
X X
26.12 1 (57,590 Ibs) O O

O :Allowed A : With restriction X : Not allowed

8500-1 / 8500E-1

1-44 Published 12-16-15, Control #244-01




[ 1. REFERENCE MATERIALS ]

8500E-1

TABLE FOR STABILITY WITH COUNTERWEIGHT SELF REMOVAL DEVICE (WITH CARBODY WEIGHT)

All-round swing

Travel on slope

Attachment Counterweight
Crawler extend Crawler retract Forward Backward
Without : O t O O O O
No.1 : A
O (No abrupt O O
Without attachment 8.311(18,320 lbs) lever control)
(Base machine only) No.1 to No.2 - AN
O X (Slope 4 degrees O
19.811t (43,674 Ibs) or less)
No.1 to No.3 : N Ab t o 9 N Ab t
0 abrup o abrup
31.311(69,028 Ibs) lever control) lever control)
Without : 0 t O O O O
No.1:
With boom base  |8.31t (18,320 Ibs) O > O O
(Boom angle : A
10 degrees or less) |No.1toNo.2: x
19.81t (43,674 Ibs) O (Slopir1l1e :Se)grees @)
No.1to No.3:
X X
31.311 (69,028 Ibs) Q O
Without : 0 t O O O O
No.1 :
With basic boom |8 .31t (18,320 Ibs) © O O O
(Boom angle : A A
No.1to No.2 :
30 degrees or less) s U A @) (No abrupt (Slope 16 degrees @)
: (43, s) lever control) or less)
No.1to No.3: o % . ﬁ o
31.31 (69,028 Ibs) ( o esz?rees
QO :Allowed A : With restriction X : Not allowed

Published 12-16-15, Control #244-01
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1.10 8500E-1 TRAVEL ALLOWABLE SLOPE ANGLE
1.10.1 CRANE ATTACHMENT INSTALLED : BOOM INSERT CONFIGURATION

Do not travel with the symbol of “—” in the table.

The machine may possible turnover.

Failure to observe this precaution may result in a

serious accident.

If the machine has to travel by some reason, observe

the following points.

Do not travel with a load lifted.

« Travel with low speed and gently.
« Travel on the flat and firm ground.

« Ensure to check the ground condition and travel
on the slope angle smaller than shown in the

chart.

« Travel straight against slope.
» Provide the gentle slope at the beginning and
end positions of slope.

TRAVEL UPWARD DOWNWARD ON SLOPE (6 : ALLOWABLE ANGLE)

Forward

Backward

Boom angle

Boom angle

8500-1 / 8500E-1
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1. Crane propel allowable slope angle

(1) Without aux. sheave

8500E-1

(Unit : Degrees)

Forward Backward
Boom length m (ft) Boom angle Boom angle

35 40 50 40 50 60

9.1 (30) 4 3 3 8 8 8

12.2 (40) 6 5 4 8 8 8

15.2 (50) 7 7 5 8 8 8

18.3 (60) 8 8 6 8 8 8
21.3 (70) 8 8 8 8 8 8
24.4 (80) 8 8 8 8 8 8
27.4 (90) 8 8 8 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 7 8 8
48.8 (160) 8 8 8 4 6 7
51.8 (170) 8 8 8 2 4 6
54.9 (180) 8 8 8 1 2 5

(2) With aux. sheave
8500E-1
(Unit : Degrees)
Forward Backward
Boom length m (ft) Boom angle Boom angle

35 40 50 40 50 60

9.1 (30) 4 3 3 8 8 8

12.2 (40) 6 5 4 8 8 8

15.2 (50) 7 7 5 8 8 8
18.3 (60) 8 8 6 8 8 8
21.3 (70) 8 8 8 8 8 8
24.4 (80) 8 8 8 8 8 8
27.4 (90) 8 8 8 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 7 8 8
48.8 (160) 8 8 8 4 6 7
51.8 (170) 8 8 8 2 4 6
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2. Fixed jib propel allow slope angle

8500E-1
(Unit : Degrees)
Jib length m (ft) 9.1 (30)
Offset angle 10
Configuration Forward Backward
Boom angle Boom angle
Boom length m (ft)
35 40 50 40 50 60
24.4 (80) 8 8 8 8 8 8
27.4 (90) 8 8 8 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 6 7 8
45.7 (150) 8 8 8 4 6 7
48.8 (160) 8 8 8 2 4 5
51.8 (170) 8 8 8 - 2 4
54.9 (180) 8 8 8 - - 3
(Unit : Degrees)
Jib length m (ft) 9.1 (30)
Offset angle 30
Configuration Forward Backward
Boom angle Boom angle
Boom length m (ft)
35 40 50 40 50 60
24.4 (80) 8 8 8 8 8 8
27.4 (90) 8 8 8 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 6 7 8
45.7 (150) 8 8 8 4 6 7
48.8 (160) 8 8 8 2 4 5
51.8 (170) 8 8 8 - 2 4
54.9 (180) 8 8 8 - - 3

8500-1 / 8500E-1
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8500E-1

(Unit : Degrees)

Jib length m (ft)

12.2 (40)

Offset angle

10

Configuration

Forward

Backward

Boom length m (ft)

Boom angle

Boom angle

w
6]

40

(o)
o
N
o

50

[e2]
o

24.4 (80

)
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

= |W]|OT |N|OCO |0 | |CO |OO

= | W |0 |N|OO |G |CO |OO |CO |OO

(160)
51.8 (170)
54.9 (180)

Q | | | 0o |00 |OO |OCO |OO |OO | QO | QO

Q | |0 | 0o |00 |OO |CO |OO |OO | QO | QO

Q | |0 | 0o |Oo |CO |OCO |OO |OO | QO | QO

N|w]|]Oh |O |00 |00 |0 |00 | [0 |

(Unit : Degrees)

Jib length m (ft)

12.2 (40)

Offset angle

30

Configuration

Forward

Backward

Boom length m (ft)

Boom angle

Boom angle

w
a

40

(o))
o
LN
o

50

(o2}
o

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

= WO |N |0 |G |C |OO |CO |CO

Q |00 |OCo |OO |OO |OO |OO |0 | QO |0 | Co

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

Q |Oo |00 | OO |OCO |OO OO |OO |0 |OO | OO

N|w|o1 |0 |00 |00 |00 |G | | |

Published 12-16-15, Control #244-01
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8500E-1

(Unit : Degrees)

Jib length m (ft)

15.2 (50)

Offset angle

10

Configuration

Forward

Backward

Boom angle

Boom angle

Boom length m (ft)

w
()}

40

6
o
A
o

50

(o2}
o

24.4 (80

)
27.4 (90)

30.5 (100)

33.5 (110)

36.6 (120)

39.6 (130)

42.7 (140

45.7 (150

N|H|O |00 |0 |0 |O |

NS |OO|N|0O |0 |0 |0 |

51.8 (170

)
)
48.8 (160)
)
)

54.9 (180

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

Q | 0o |OO | OO |CO |OO JOO |OO |CO |CO | QO

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

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

(Unit : Degrees)

Jib length m (ft)

15.2 (50)

Offset angle

30

Configuration

Forward

Backward

Boom angle

Boom angle

Boom length m (ft)

w
()1

40

a
o
I
o

50

(2]
o

N|H»|O |00 |00 ]| ||

NI |N|00 |0 ]| ][ |

Q |0 |00 |OCo |OO |OO |OO |OO |QO | QO | CO

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

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

=W || |N|00 |00 |OC ]| | |
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8500E-1

(Unit : Degrees)

Jib length m (ft)

18.3 (60)

Offset angle

10

Configuration

Forward

Backward

Boom length m (ft)

Boom angle

Boom angle

w
)]

40

&)
o
N
o

50

[e2]
o

24.4 (80

(80)
27.4 (90)

30.5 (100

10
11

(
33.5 (110
36.6 (120

)
)
)
)

39.6 (130

42.7 (140)

45.7 (150)

= WO |N |00 |00 |G |

48.8 (160

=W ]|O1 |0 |OCO |OO |0 |CO |OO

(160)
51.8 (170)
54.9 (180)

Q |CO |OCo |00 |OO |CO |OO |OO | OO |CO | QO

o |00 |OO |00 |OO |OO |[QO |0 |0 | OO0 | OO

Q |00 |0 | 0o |00 |OO |CO |OO |OO | QO | QO

= IN|W |01 |O |CO |CO |00 | |CO |OO

(Unit : Degrees)

Jib length m (ft)

18.3 (60)

Offset angle

30

Configuration

Forward

Backward

Boom length m (ft)

Boom angle

Boom angle

w
(43}

40

&)
o
I
o

50

(o2}
o

120

45.7 (150

= WO |N|OCO |G |OO |

48.8 (160

S WO |0 |0 | | | |

51.8 (170

)
)
)
)
42.7 (140)
)
)
)
)

54.9 (180

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

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

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

= IN|W|OT|O |00 |CO |G | | |
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111 ENGINE MAIN SPECIFICATION

Engine

8500-1 : Hino Model JOBE-VV diesel engine
(complying with the Tier4 & Stage IV Emission Regulations)

8500E-1 : Hino Model JOSBE-VV diesel engine
(complying with the Tier4 & Stage IV Emission Regulations)

Configuration of engine

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

Total poston displacement

7.684 L

Rated output

213 kW /2,100 min™

Max. torque

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

Specific fuel consumption

212 g/ kWh /2,100 min™

Dry engine weight

Approx. 719 kg

FUEL CONSUMPTION (REF)

Hourly fuel consumption at engine rated output and at crane works.

Fuel consumption (L/hr)

At rated output

At crane work *'

At foundation work *?

8500-1: JOBE-VV

8500E-1: JOSE-VV

541

16.2

32.4

*1 Is calculated with the assumption that the average load ratio is 30% for crane work and

the fuel consumption is proportional to the load.

*2 Is calculated with the assumption that the average load ratio is 60% for foundation work

and the fuel consumption is proportional to the load.

Since the fuel consumption may vary depending on
the work content, operators technique and waiting
time at actual work, the above figure is for reference

only.

The fuel consumption based on energy saving function
including G engine mode, G winch mode or auto-idling

stop are not considered.

8500-1 / 8500E-1
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ENGINE PERFORMANCE CURVE

This indicates performance curve of single unit of

engine.

This does not considered that the engine performance
drops due to crane work.

(N-m)
/ L 1000
/ \\ g
/ 900 3
(kw) =
220 800
// ‘\ 700
180 //
2 /
5 /
O
140 //
4
100 //
(g/kW-h)
60 260 ©
&
>
240 @
o
(&)
20 220 T
L — L
200
1000 1400 1800 2200 2600 3000

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

2.1 MAINTENANCE STANDARD .....oooiiiitiieentcete et 2-1
211 PIN, BUSHING, SPRING, LINING AND SHEAVE........cccccoc, 2-1
21.2 TRAVEL DEVICE ..ottt 2-8

2.2 PERFORMANCE STANDARD AND TEST PROCEDURE ..o, 2-15
221 OPERATING SPEED ...ttt 2-17
222 HYDRAULIC PRESSURE ..ottt 2-18
223 SWING BEARING ...ttt 2-22
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2. MAINTENANCE STANDARDS TEST PROCEDURES
2.1 MAINTENANCE STANDARD

211

1. Pin

PIN, BUSHING, SPRING, LINING AND SHEAVE

Std. dimension Usable limit
Unit : mm (in.)
Location Part number Std. dimension Usable limit Remedy | See figure
(1) Pawl (Front, rear drum) 44.0 (1.732) 43.84 (1.726) P.2-3
Replace
(2) Pawl (Boom drum) 45.0 (1.772) 44.82 (1.765) P.2-4
(3) Brake pedal 38.1 (1.5) 37.92 (1.493)
(4) Brake pedal 13.0 (0.512) 12.85 (0.506)
Replace P.2-5
(5) Brake pedal 13.0 (0.512) 12.85 (0.506)
(6) Brake pedal 10.0 (0.394) 9.96 (0.392)
(7) Boom foot 99.75 (3.927) 99.10 (3.902) Replace P.2-6

2. Bushing
Std. dimension Usable limit
Unit : mm (in.)
Location Part number Std. dimension Usable limit Remedy | See figure
(8) Pawl (Front, rear drum) 44.0 (1.732) 44.26 (1.743) Replace P.2-3
(9) Pawl (Boom drum) 45.0 (1.772) 45.27 (1.782) Replace P.2-4
(10)Boom foot 100.0 (3.937) 100.67 (3.963) Replace P.2-6

Published 12-16-15, Control #244-01

8500-1 / 8500E-1



[ 2. MAINTENANCE STANDARDS TEST PROCEDURES ]

3. Spring
Free length Free length
Unit : mm (in.)
Location Part number Std. free length Usable limit Remedy | See figure
Compression :
(11) Pawl (Front, rear drum) 68.4 (2.693) Replace P.2-3
72 (2.835)
Compression :
(12)Pawl (Boom drum) 68.4 (2.693) Replace P.2-4
72 (2.835)
Tension :
(13)Brake pedal 63.9 (2.516) Replace P.2-5
61.5 (2.421)

4. Sheave
Standard root diameter
|
\ |/
Groove | 40 degrees
/ ¥<rad|us
|
Unit : mm (in.)
Location Part number Std. root dia. Use limit Groove radius | Remedy | See figure
(14)Boom point 428 (16.850) 425 (16.732) 12.5 (0.492)
(15)Idler sheave 428 (16.850) 425 (16.732) 12.5(0.492) P.2-7
(16)Auxiliary sheave 495 (19.488) 492 (19.370) 12.5 (0.492)
(17)Upper spreader 304 (11.969) | 299.2 (11.779) 9.0 (2.743) Replace
P.2-6
(18)Lower spreader 352 (13.858) | 347.2(13.669) 10.0 (0.394) or
build-up
(19)Jib point 428 (16.850) 425 (16.732) 12.5 (0.492)
P.2-7

(20)Jib strut 428 (16.850) 425 (16.732) 12.5 (0.492)
(21)Gantry peak 352 (13.858) | 347.2(13.669) 10.0 (0.394) P.2-6

8500-1 / 8500E-1

2-2

Published 12-16-15, Control #244-01
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SEE FIGURE

* Front/ rear drum lock assy

(an

117 mm (4.606")

Wear Limit : 3 mm (0.118")
Replace or built-up

Detail of pawl
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*  Boom drum lock assy

Pawl

110 mm (4.331")

Wear limit : 3 mm (0.118")
Replace or built-up

Detail of pawl
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* Brake pedal

&
aac
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* Gantry assy

(18)

Lower spreader

(17)

Upper spreader

1)

QQ.'Q
o, &

8500-1 / 8500E-1
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* Crane assy

(16)

T —aa

8500E-1

« Jib assy

(19)

ST,

[f

]

L 8500-1

T
:é!i
T
O

8500E-1
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21.2 TRAVEL DEVICE

1. Crawler shoe

* 914 mm
160 L .
(6.299) Unit : mm (in.)
40
(1.575)
20
(0.787)
R10 (0.394)
—R10 (0.394)
/ ———R3(0.118) 33
o | (1.299)
,,,,,,, /‘ ’”\\::::::7/‘”}” N E}//’Z
50
(1.969) (0.13%3)
106
(4.173)
80
(3.150)
40
R12 (0.472) (1.575)
o R12 (0.472)
8e
_ o R37(1.457) \
NS
s o
Q)
o
R35 (1.378) D * Wear limit : 3 mm (0.118")
P Replace or built-up
Unit : mm (in.)
Location Std. dimension Usable limit Remedy
D : Pin hole 36 to 38 (1.417 to 1.496) 39.0 (1.535)
Replace
Pin 363, (1.417) 34.0 (1.339) or
P : Pitch 203.2_9 (8.000) 205.0 (8.071) build-up

Distance between pins when 6 pcs of shoes are connected and tension applied :
1213.2 t0 1225.2 mm (47.764 to 48.236 in.)
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e 800 mm

170
(6.693)

40
(1.575)

20
(0.787)

Unit : mm (in.)

R30
(1.181)
7 R12 -
| ‘ ‘ 4.+ | RS
| | L (0.472)
; ; o | (0.197) 5 —
| 1 b 50 —= (0.315) 59
A Nt (1.969) \_ - =
|
\
‘ 10 (0.394 =)
( ) @§
s
106
(4.173)
80
(3.150)
40
(1.575)
|
= NI
LO£ T~ R12 \E
03] OR41722 \19'472) \
S| Sy cyeo, 04N np, RSN
= 0.197
NS 5 (0.472) ( )
0 ~| o
T8 = > {
N~ o T
< 85
NSJN
y D Wear limit : 2 mm (0.079")
P Remedy : Build-up or replace
203
(7.992)
Unit : mm (in.)
Location Std. dimension Usable limit Remedy
D : Pin hole 36 to 38 (1.417 to 1.496) 39.0 (1.535) Build-up
Pin 6.3, (1.417) 34.0 (1.339) or
P : Pitch 203.2_9 (8.000) 205.0 (8.071) replace

Distance between pins when 6 pcs of shoes are connected and tension applied :
1213.2 t0 1225.2 mm (47.764 to 48.236 in.)

Published 12-16-15, Control #244-01

2-9

8500-1 / 8500E-1
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2.

Drive tumbler

A: 3489 (13.701)

18 (0.709)

130 (5.118)
35 30 Hardened
(1.378) (1.181) area
R6 |
(0.236) |
7 ‘ RSN
TN s
PN LB
(o] ,\’ | 3
7deg.‘ 2 N JE—
g
N~
©

\

|

é N
N

R15 ‘
(0.591),

Section B-B

R10 (0.394)

R16 (0.630)

R10 (0.394)

Hardened area ——

R10 (0.394)|
|

R10 (0.394) L/

] ﬁ - 34 (1.339)

Unit : mm (in.)

R10 (0.394)

—R30 (1.181)

* Wear limit : 2 mm (0.079")
Replace or built-up

Section C-C

Published 12-16-15, Control #244-01

8500-1 / 8500E-1 2-10
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3. Idler
— —
— —
), |
[Kiti&:f@::::’) i ii ii
O =1 e B Dt
C C ]
%
R6 (0.236) \ R3 (0.118)
Wear limit : 4 mm (0.158")
Replace or built-up
60 (2.362)
110 (4.331)
Unit : mm (in.)
Symbol ltem Std. dimension Usable limit Remedy
. 692 Replace or
A Quter diameter ®700 (27.559) .
(27.244) build-up
Std. dimension Tolerance Standard Allowable
-0.036 (-0.001)
Gap between shaft Shaft Gap
B . -0.071 (-0.003) Gap
and bushing ®110 (4.331) 0.175 (0.007) to 0.1 (0.004)
Bore +0.161 (+0.006) 0.232 (0.009) .
+0.139 (+0.006)
Replacement
Shaft +0.117 (+0.005) of bushing
Interference of a Interference
+0.092 (+0.004) Interference
C sprocket and ®125 (4.921) 0.052 (0.002) to 0(0)
bushing Bore | T0:040(*0.002) | 147 (0 005)
+0 (+0)
Side clearance of
D 0.02 to 0.74 (0.001 to 0.029) 1.2 (0.047)

idler (One side)

Published 12-16-15, Control #244-01
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4. Track roller (Lower roller)

1 4 JA
|
0 |
A i Bl C D—=f=—
T e
Unit : mm (in.)
Symbol ltem Std. dimension Usable limit Remedy
. Replace or
A Outer diameter ®260 (10.236) ®252 (9.921) .
build-up
Std. dimension Tolerance standard Allowable
-0.05 (-0.002)
Gap between shaft Shaft Gap Replacement
B ) -0.08 (-0.003) Gap )
and bushing ®80 (3.150) 0.17 (0.007) to 0.8 (0.032) of bushing
e +0.15 (+0.006) 0.23 (0.009) - (0.
+0.12 (+0.005)
- +0.110 (+0.004) .
a Interference
Interference of +0.080 (+0.003) Interference
C I d bushi D90 (3.543) 0.045 (0.002) to 0(0) Replace
roller and bushin
; Bore +0.035 (+0.001)| g 44 (0.004)
+0 (+0)
Side clearance of Replacement
D ) 0.02 to 0.053 (0.001 to 0.047) 1.2 (0.047) )
roller (One side) of bushing
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5. Guide roller (Upper roller)

R5 (0.197)

|
A T
|
””””””””” ‘ /x
f
1
vz
40 60 40
(1.575) (2.362) (1.575)
140
(5.512)
Unit : mm (in.)
Symbol ltem Std. dimension Usable limit Remedy
A Outer diameter ®200 (7.874) ®192 (7.559) Build-up or replace

Published 12-16-15, Control #244-01 2-13 8500-1 / 8500E-1



[ 2. MAINTENANCE STANDARDS TEST PROCEDURES ]

6. Guide bar
+ Left side
* Right side
A:600(23.622) A:600(23.622)  A:600 (23.622)
# £ Y
/ : s @ v
. 2
— — I | —
32
600 (23.622) ‘ (1.260)
E)\ \
n ©
0
Q
Detail A
Unit : mm (in.)
Symbol Item Std. dimension Usable limit Remedy
A Height of guide bar 55 (2.165) 30 (1.181) Build-up or replace
2-14 Published 12-16-15, Control #244-01
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2.2

PERFORMANCE STANDARD AND TEST PROCEDURE

The meaning of terminologies described in this
standard is as follows.

STANDARD VALUE

Standard values at new machine assembly.
However, the value without specified is shown
the value for standard specification (the machine
equipped with the standard attachment).

USABLE LIMIT

Not to use if exceeding this value.

Repair or replace should be performed for
keeping the machine performance and safety.

TEMPERATURE OF OIL

It is an oil temperature when performing the
test which taken from the hydraulic oil tank
and the ail in the circuit shall be kept the some
temperature by circulate always.

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

The hydraulic hose, O-ring, oil seal and the
parts made from rubber would be deteriorated,
replace periodically or at the time of overhauling.

Especially important hoses as safety relative
parts are specified as an important security
parts, strongly recommended replace it
periodically.

To perform the maintenance works, thoroughly
understood the procedure; how to handle the
machine, precaution and the lubrication.

Read thoroughly the shop-manual and
understood.

Published 12-16-15, Control #244-01
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[ 2. MAINTENANCE STANDARDS TEST PROCEDURES ]

Place a signalman to prevent an incident from
caught.

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

Operate the control lever slowly.

Abrupt control lever operation is very dangerous,
and may create the unexpected loads to the base
machinery and the attachment or load swinging.

Off limit signs shall be posted at surrounding area
of the machine operating radius.

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

When performing the test, all unused functions
should be locked.

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

Ensure to confirm the functioning of the overload
prevention device, as for the details of how
to confirm, refer to “3.10.1 CHECK BEFORE
ERECT THE BOOM AFTER ASSEMBLY OF THE
ATTACHMENT” in OPERATION & MAINTENANCE
MANUAL.
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2.21 OPERATING SPEED
ltem Test condition Test procedure Standard value
Mode : Power mode .
. ) o Measure the time taken to rotate
Engine min-' : High idling .
Boom drum ) drum 10 times.
o ) Temperature of oil : 45 to 55 °C ) )
hoisting and lowering (113 o 131°F) (Start measuring after rotation 8.8 t0 10.6 sec
(o}
wire rope speed ) becomes stable.)
Boom Length : Basic boom . )
) Take average of 3 times measuring.
Loading : No load
Mode : Power mode Measure the time taken to rotate
. i o i Low : 11.1t0 13.4 sec
Front and rear drum Engine min-' : High idling drum 10 times. .
o . ) ) . (Trimmer low)
hoisting wire rope Temperature of oil : 45 to 55 °C (Start measuring after rotation|
High : 7.9 t0 9.7 sec
speed (113 to 131°F) becomes stable.) . )
. . ) (Trimmer High)
Loading : No load Take average of 3 times measuring.
Mode : Power mode
Engine min™ : High idling Measure the time taken to rotate
Temperature of oil : 45 to 55 °C machine one time.
Swing speed (113 to 131 °F) Measure the time for 2nd rotation 14.1t0 16.7 sec
Boom Length : Basic boom after 1st preliminary rotation.
Loading : No load Take average of 3 times measuring.
Swing mode : Free high
Mode : Power mode ,
. ) o Measure the time taken to Travel
Engine min' : High idling ) i
. machine the distance of 20 m (66 ft).
Temperature of oil : 45 to 55 °C o o
Travel machine first preliminary more | Low : 60.1 to 69.8 sec
Travel speed (113 to 131°F) ) )
) than 2 m (6.6 ft) before starting the | High : 40.6 to 47.3 sec
Boom Length : Basic boom .
) measuring.
Place : Firm and level . .
Take average of 3 times measuring.
ground
Mode : G engine mode .
. i v 4 Measure the deflection amount after
Engine min-' : High idling ) )
) traveling the distance of 20 m (66 ft).
Temperature of oil : 45 to 55 °C o o o
. . Travel machine first preliminary more Within 600 mm
Traveling deflection (113 to 131°F) ) )
) than 2 m (6.6 ft) before starting the (23.6in)
Boom Length : Basic boom .
) measuring.
Place : Firm and level . )
Take average of 3 times measuring.
ground

Deflection amount

20 m (66")
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2.2.2 HYDRAULIC 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
pressure measurement so as to be free from oil and
dust.

Connector and hose for measuring pressure.

Connector

Hose

1. Main
(Travel right, Boom, Rear drum 1st speed, Front drum 2nd speed)

PRESSURE GAUGE PORT (PF1/4)
RELIEF VALVE

6

Test condition Test procedure Standard value
Mode : Power mode (1) Lower the boom onto the ground.
Engine speed : High idling (2) Lock the boom drum with the drum lock. .
. . 31.9 MPa (4,627 psi)
Temperature of oil : 45 to 55 °C (3) Make the valve relieved by boom drum
(113 to 131 °F) winch lowering operation.

8500-1 / 8500E-1 2-18 Published 12-16-15, Control #244-01
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2. Main

(Travel left, Rear drum 2nd speed, Front drum 1st speed)

PRESSURE GAUGE PORT (PF1/4)

RELIEF VALVE

Test condition

Test procedure

Standard value

Mode :
Engine speed :

Power mode
High idling

Temperature of oil : 45 to 55 °C

(113 to 131 °F)

(1) Lower the front drum hook onto the ground.

(2) Lock the front winch drum with the drum lock.

(3) Make the valve relieved by front drum winch
lowering operation. (1st speed detent)

31.9 MPa (4,627 psi)

3. Swing

PRESSURE GAUGE PORT (PF 1/4)

RELIEF VALVE

View from A

Test condition

Test procedure

Standard value

Mode :
Engine speed :
:45t0 55 °C

Temperature of oil

Swing mode :

Power mode
High idling

(113 to 131 °F)
Free high

(1) Lock the upper with the swing lock pin and
parking brake.
(2) Make the valve relieved by swing operation.

27.5 MPa
(3,989 psi)

Published 12-16-15, Control #244-01
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4. Control circuit (Primary pressure)

PRESSURE

f

=i

PRESSURE REDUCING
VALVE PRESSURE GAUGE PORT

REDUCING VALVE —% 57 RELIEF VALVE
o

RELIEF PRESSURE
GAUGE PORT

Test condition

Test procedure

Standard value

Engine speed : Low idling
Temperature of oil : 45 to 55 °C
(113 to 131 °F)

Remove the cap of plug installed in valve block,
and instal the pressure gauge.

Relief valve : 7.0 MPa (1,015 psi)
Reduction valve : 5.4 MPa (783 psi)

5. Control circuit (Secondary pressure)

Test condition

Test procedure

Standard value

Engine speed : Low idling
Temperature of oil : 45 to 55 °C
(113 to 131 °F)

Operate the control lever for the section to be
measured.

(Operate the speed adjusting knob to the Max.
position)

Take pressure out from the quick coupler of the
control valve spool end.

Front / rear drum

2.65 to 2.94 MPa (384 to 426 psi)
Travel

1.42 to 1.62 MPa (206 to 235 psi)
Swing

1.62 to 1.92 MPa (235 to 278 psi)
Third

2.65 to 2.94 MPa (384 to 426 psi)
Boom

2.50 to 2.79 MPa (363 to 405 psi)

8500-1 / 8500E-1
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6. Crawler extening

>

Machine front

PRESSURE
GAUGE PORT
(PF 1/4)
EXT. PORT
RELIEF VALVE
(R.H., LH.)
RET. PORT
RELIEF VALVE
(RH., LH.)
Test condition Test procedure Standard value
Engine speed : High idling (1) Insert the crawler fixing pins to fix the crawlers. . .
) ) . » Extension : 17.0 MPa (2,466 psi)
Temperature of oil : 45 to 55 °C (2) Make the valve relieved by operating ) :
. . » Retraction : 20.6 MPa (2,988 psi)
(113 to 131 °F) crawler retraction or extension.

7. Gantry raising / lowering

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

RELIEF VALVE
(GANTRY RAISE/LOWER)

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

PRESSURE GAUGE PORT 4.9 MPa (711 psi)
(PF 1/4)
Test condition Test procedure Standard value
. o (1) Raise the gantry high, and fix it with the )
Engine speed : High idling . . Port relief set

] gantry fixing pin. . .
Temperature of oil : 45 to 55 °C ) . * Raise : 20.6 MPa (2,988 psi)

(2) Make the valve relieved by raising or .

(113 to 131 °F) * Lower: 4.9 MPa (711 psi)

lowering the gantry operation.
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2.2.3 SWING BEARING

REVOLVING FRAME—\

Within 100 mm (3.937")

N

=2

A\

~&———— Measuring point.

Front center or rear center of
the upper frame.

] \— DIAL GAUGE

X

2

LOWER FRAME—/

COUNTERWEIGHT : FULL

Condition of measurement

Amount of play

Boom length : 12.2 m (40 ft)

Radius : 5.5 m (18 ft)

Load : 51.4t (113,318 Ibs)

Less than
3 mm (0.118")

N

\

Measuring point.
Front center or rear center of the lower frame.

8500-1 / 8500E-1
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3. GENERAL WORK STANDARD

3.1 STANDARD TIGHTENING TORQUE ..ot 3-1
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3.2.1 B O LT e 3-7
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3.
3.1
3.1.1

Unless otherwise specified, torque all screws and nuts
on this machine to the values shown in the following

tables.

1. METRIC COARSE THREADS (PLATED)

GENERAL WORK STANDARD
STANDARD TIGHTENING TORQUE
TIGHTENING TORQUE OF CAP SCREWS AND NUTS

Unit : N-m (ft-lbs)

Classification
Nominal
) 47 T
size
Dry Lubricated Dry Lubricated
M3 0.58 t0 0.72 0.40t0 0.48 1.26 to 1.54 0.86 to 1.04
(0.43 t0 0.53) (0.29 to 0.35) (0.93 to 1.14) (0.63 t0 0.77)
M4 1.35t0 1.65 0.90to 1.10 2.90 to 3.50 2.00to 2.40
(1.00 to 1.22) (0.66 to 0.81) (2.14 to 2.58) (1.47 t0 1.77)
M5 2.60to 3.20 1.75t0 2.15 5.70 to 6.90 3.80 to 4.60
(1.92 to 2.36) (1.29 to 1.59) (4.20 to 5.09) (2.80 to 3.39)
M6 4.50 to 5.50 3.10 t0 3.70 9.70 to 11.9 6.60 to 8.00
(3.32 t0 4.06) (2.29t0 2.73) (7.20 to 8.80) (4.90 to 5.90)
M8 10.8to 13.2 7.30 to 8.90 23.410 28.6 15.8t0 19.2
(8.00 t0 9.70) (5.40 to 6.60) (17.3t0 21.1) (11.7 to 14.2)
M10 21.6t0 26.4 14.5t0 17.7 46.8 to 57.2 31.5t038.5
(15.9 to 19.5) (10.7 to 13.1) (34.5t042.2) (23.2 to 28.4)
M12 36.9to 45.1 24.7 t0 30.3 80.1t097.9 54.0 to 66.0
(27.2 to 33.3) (18.2 t0 22.3) (59.1t072.2) (39.8 to 48.7)
M14 58.5to0 71.5 39.1t0 47.9 128 to 156 85.5 to 104.5
(43.1t0 52.7) (28.8 t0 35.3) (94.4 to 115) (63.1t0 77.1)
M16 89.1t0 108.9 59.41072.6 194 to 236 129 to 157
(66.0 to 80.0) (44.0 to 54.0) (143 to 174) (95.0 to 116)
M18 123 to 151 83.0 to 101 270 to 330 179 to 219
(91 to 111) (61.0 to 75.0) (199 to 243) (132 to 162)
173 to 211 115 to 141 378 to 462 252 to 308
M20 (128 to 156) (85.0 to 104) (279 to 341) (186 to 227)
MD2 234 to 286 154 to 188 504 to 616 338 to 412
(173 to 211) (114 to 139) (372 to 454) (249 to 304)
o 297 to 363 198 to 242 648 to 792 432 to 528
(219 to 268) (146 to 178) (478 to 584) (319 to 389)
MY 441 to 539 293 to 357 954 to 1,166 635to 775
(325 to 397) (216 to 263) (704 to 860) (468 to 572)
M30 599 to 731 396 to 484 1,296 to 1,584 864 to 1,056
(442 to 539) (292 to 357) (956 to 1,168) (637 to 779)
M33 801 to 979 531 to 649 1,746 t0 2,134 1,161 to 1,419
(591 to 722) (392 to 479) (1,288 to 1,574) (856 to 1,046)
M36 1,035 to 1,265 689 to 841 2,250 to 2,750 1,494 to 1,826
(763 to 933) (508 to 620) (1,659 to 2,028) (1,102 to 1,347)

Published 12-16-15, Control #244-01
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2. METRIC FINE THREADS (PLATED)

Unit : N-m (ft-Ibs)

Classification
Nominal
) 4T 7T
size
Dry Lubricated Dry Lubricated
M8 11.4 to 14.0 761t09.2 24.8t0 30.2 16.5t0 20.1
(8.40 to 10.3) (5.60 to 6.80) (18.3 t0 22.3) (12.2 to 14.8)
M10 22.51t027.5 15.0t0 18.4 48.6 to 59.4 32.9t040.1
(16.6 to 20.3) (11.1 to 13.6) (35.8 t0 43.8) (24.3 to 29.6)
M12 40.1t0 48.9 26.6t0 32.4 86.4 to 106 57.6t070.4
(29.6 to 36.1) (19.6 to 23.9) (63.7 to 77.9) (42.5 to 51.9)
M16 94.0to 114 62.1t075.9 203 to 247 135to 165
(69.0 to 84.0) (46.0 to 56.0) (150 to 182) (100 to 122)
M20 189 to 231 123 to 151 410 to 500 270 to 330
(139 to 170) (91.0 to 111) (302 to 369) (199 to 243)
M24 320 to 390 212 to 258 698 to 852 459 to 561
(236 to 288) (156 to 190) (515 to 628) (338 to 414)
M30 648 to 792 423 to 517 1,413 10 1,727 927 to 1,133
(478 to 584) (312 to 381) (1,042 to 1,274) (684 to 836)
M36 1,089 to 1,331 716 to 874 2,367 to 2,893 1,557 to 1,903
(803 to 982) (528 to 645) (1,746 to 2,133) (1,148 to 1,403)

8500-1 / 8500E-1
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[ 3. GENERAL WORK STANDARD ]

3. COARSE THREADS UNC Unit : N-m (ft-Ibs)

Classification
Nominal
] Grade 2 Grade 5 Grade 8
size
Dry Lubricated Dry Lubricated Dry Lubricated
1/ 7.50t0 9.10 6.40to 7.80 11.6to 14.2 9.90 to 12.1 16.4 t0 20.0 14.0t0 17.0
(5.53t0 6.71) (4.71 t0 5.76) (8.55 to 10.5) (7.30 to 8.92) (12.1 to 14.8) (10.3 to 12.5)
5116 14.9to0 18.1 12.5t015.3 23.0t0 28.0 19.3t0 23.7 32.0t0 39.0 27.5t033.5
(11.0to 13.4) (9.22 to 11.3) (17.0 t0 20.7) (14.2 to 17.5) (23.6 to 28.8) (20.3 t0 24.7)
3/8 25.7t031.3 21.2t025.8 39.6t048.4 33.8t041.2 55.8 to 68.2 46.8 to 57.2
(19.0 to 23.1) (15.6 to 19.0) (29.2 to 35.7) (24.9 to 30.4) (41.2 to 50.3) (34.5t042.2)
7116 39.6t0 48.4 33.8t041.2 62.11t0 75.9 52.21063.8 87.3 to 107 72.9t0 89.1
(29.2 to 35.7) (24.9 t0 30.4) (45.8 to 56.0) (38.5t0 47.1) (64.4 to 78.7) (53.8 t0 65.7)
112 62.1t0 75.9 52.21063.8 95.0to 117.0 80.1t0 97.9 134 to 164 113 to 139
(45.8 to 56.0) (38.5t047.1) (70.1 to 86.3) (59.1to 72.2) (98.8 to 121) (83.3 to 103)
9116 88.2'to 108 73.81090.2 137 to 167 114 to 140 193 to 237 162 to 198
(65.0 to 79.5) (54.4 to 66.5) (101 to 123) (84.1 to 103) (142 to 175) (119 to 146)
5/8 123 to 151 104 to 128 193 to 237 160 to 196 275 to 335 230 to 280
(90.7 to 111) (76.7 to 94.4) (142 to 175) (118 to 145) (203 to 247) (170 to 206)
3/4 221 to 269 184 to 226 338 to 412 284 to 346 477 to 583 396 to 484
(163 to 198) (136 to 167) (249 to 304) (209 to 255) (352 to 430) (292 to 357)
218 212 to 258 176 to 214 540 to 660 450 to 550 756 to 924 634 to 776
(156 to 190) (130 to 158) (398 to 487) (332 to 406) (558 to 681) (468 to 572)
1 311 to 379 266 to 324 801 to 979 671 to 819 1,134 to 1,386 954 to 1,166
(229 to 279) (196 to 239) (591 to 722) (495 to 604) (836 to 1,022) (704 to 860)
11/8 450 to 550 378 to 462 1,008 to 1,232 837 to 1,023 1,620 to 1,980 1,359 to 1,661
(332 to 406) (279 to 341) (743 to 909) (617 to 754) (1,195 to 1,460) | (1,002 to 1,225)
11/ 625 to 765 522 to 638 1,404 to 1,716 1,170 to 1,430 2,268 t0 2,772 1,908 to 2,332
(461 to 564) (385 to 471) (1,035t0 1,265) | (863 to 1,055) | (1,673 to02,044) | (1,407 to 1,720)
13/8 819 to 1,001 689 to 841 1,845 to 2,255 1,548 to 1,892 2,979 to 3,641 2,511 to 3,069
(604 to 738) (508 to 620) (1,361 to 1,663) | (1,142 to 1,395) | (2,197 to 2,685) | (1,852 to 2,263)
1172 1,098 to 1,342 918 to 1,122 2,448 t0 2,992 2,052 to 2,508 3,960 to 4,840 3,321 t0 4,059
(810 to 990) (677 to 827) (1,805 t0 2,206) | (1,513 to 1,850) | (2,920 to 3,569) | (2,449 to 2,993)
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[ 3. GENERAL WORK STANDARD ]

4. FINE THREADS UNF

Unit : N-m (ft-Ibs)

Classification
Nominal
) Grade 2 Grade 5 Grade 8
size
Dry Lubricated Dry Lubricated Dry Lubricated
” 8.40to0 10.2 7.00 to 8.60 13.0to0 15.8 11.0t0 13.4 18.4 10 22.6 15.5t0 18.9
(6.19 to 7.52) (5.16 to 6.34) (9.59 to 11.7) (8.11 t0 9.88) (13.6 to 16.7) (11.4 to 13.9)
5116 16.1t0 19.7 13.6to 16.6 24.8t0 30.2 21.2t025.8 35.1t042.9 30.2t0 36.8
(11.9 to 14.5) (10.0t0 12.2) (18.3 to 22.3) (15.6 to 19.0) (25.9 to 31.6) (22.3 t0 27.1)
3/8 28.4t034.6 23.910 29.1 43.21t052.8 36.0 to 44.0 62.1t075.9 51.3t062.7
(20.9 to 25.5) (17.6 to 21.5) (31.9 to 38.9) (26.6 to 32.5) (45.8 to 56.0) (37.8 t0 46.2)
7116 44 .1 t0 53.9 36.9to 45.1 68.4 to 83.6 56.7 to 69.3 95.0 to 117 80.11t097.9
(32.5 t0 39.8) (27.2 to 33.3) (50.4 to 61.7) (41.8 to 51.1) (70.1 to 86.3) (59.1t072.2)
12 68.4 to 83.6 56.7 t0 69.3 105 to 129 87.3to 107 149 to 181 123 to 151
(50.4 to 61.7) (41.8to 51.1) (77.4 to 95.1) (64.4 to 78.7) (110 to 134) (90.7 to 111)
9116 96.0 to 118 81.0t0 99.0 149 to 183 124 to 152 212 to 258 176 to 214
(70.8 to 87.0) (59.7 to 73.0) (110 to 135) (91.4 to 112) (156 to 190) (130 to 158)
5/8 137 to 167 114 to 140 212 to 258 176 to 216 302 to 368 248 to 302
(101 to 123) (84.0 to 103) (156 to 190) (130 to 159) (223 to 271) (183 to 223)
3/4 239 to 291 193 to 237 369 to 451 311 to 379 513 to 627 432 to 528
(176 to 215) (142 to 175) (272 to 333) (229 to 280) (378 to 462) (319 to 389)
218 230 to 280 184 to 226 580 to 710 486 to 594 819 to 1,001 680 to 830
(170 to 206) (136 to 167) (428 to 524) (358 to 438) (604 to 738) (501 to 612)
1 338 to 412 275 to 335 864 to 1,056 720 to 880 1,215 t0 1,485 1,017 to 1,243
(249 to 304) (203 to 247) (637 to 779) (531 to 649) (896 to 1,095) (750 to 917)
11/8 495 to 605 405 to 495 1,098 to 1,342 918 to 1,122 1,773 to 2,167 1,4851t0 1,815
(365 to 446) (299 to 365) (810 to 990) (677 to 827) (1,308 to 1,598) | (1,095 to 1,339)
11/ 680 to 830 567 to 693 1,530 to 1,870 1,260 to 1,540 2,466 to 3,014 2,052 to 2,508
(501 to 612) (418 to 511) (1,128 10 1,379) | (929to 1,136) | (1,819t02,223) | (1,513 to 1,850)
13/8 909 to 1,111 756 to 924 2,043 to 2,497 1,692 to 2,068 3,303 to 4,037 2,745 to 3,355
(670 to 819) (558 to 681) (1,507 to 1,841) | (1,248 to 1,525) | (2,436 t0 2,977) | (2,024 to 2,474)
112 1,197 to 1,463 999 to 1,221 2,682 to 3,278 2,232t02,728 4,347 t0 5,313 3,618 t0 4,422
(883 to 1,079) (737 to 900) (1,978 t0 2,417) | (1,646 to 2,012) | (3,206 to 3,918) | (2,668 to 3,261)

Use thread lock to prevent bolt and nut from loosening.
(LOCTITE #243)
Before using thread lock wash rust, dirt and oil on

thread area and dry completely.

—
LOCTITE |
243
==

LOCTITE #243
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[ 3. GENERAL WORK STANDARD ]

3.1.2

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.

BITE TYPE TUBE FITTINGS

TIGHTENING TORQUE OF HYDRAULIC FITTINGS

Size : mm (inch) . .
) . . Tightening torque : N-m (ft-Ibs) Remarks
(Outside diameter x thickness)
10 (0.364) x 1.5 (0.059) 49 to 69 (36 to 51)
15 (0.591) x 2.0 (0.079) 127 to 157 (94 to 116) VB
18 (0.709) x 2.5 (0.098) 157 to 167 (116 to 123)
22 (0.866) x 3.0 (0.118) 196 to 216 (145 to 159) ‘h V\
Condition after
28 (1.102) x 4.0 (0.157) 245 to 284 (181 to 210) tightening 0.2mm
(0.017)
35(1.378) x 5.0 (0.197) 324 to 353 (239 to 260)
SPLIT FLANGES (From SAE Standard)
Tightening torque : N-m (ft-lbs)
Size Remarks
3,000 psi (210 kg/cm?) 6,000 psi (420 kg/cm?)
1/2" 20 to 25 (14.5t0 19) =
3/4" 28 to 39 (21 to 29) 34 to 45 (25 to 33) SPLIT FLANGE
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) mfj ‘
| |
11/2" 62 to 78 (45 to 58) 158 to 180 (116 to 133) R ‘
2" 74 to 93 (54 to 69) 271 to 294 (200 to 217) i
FLARE TYPE TUBE FITTINGS (30 degrees flare, pf threads)
Size Tightening torque : N-m (ft-Ibs) Remarks
1/4" 25 to 34 (18 to 25)
3/8" 49 to 69 (36 to 51)
MALE FEMALE
1/2" 59 to 78 (43 to 58) ¥
3/4" 118 to 157 (87 to 116) ‘
1" 147 to 186 (108 to 137) —
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 ]

JUBILEE CLIP (Low pressure and suction)

N(c):r(?rlcri]al Diameter : mm (in.) Recommended torque : N-m (ft-lbs) | Working pressure range : kg/cm? (psi)
(BS5315)
12 9.5t0 12 (3/8" to 1/2") 3.4 (2.5) 56.0 (796)
16 11 to 16 (1/2" to 5/8") 3.4 (2.5) 56.0 (796)
20 13 to 20 (1/2" to 3/4") 3.4 (2.5) 56.0 (796)
22 16 to 22 (5/8" to 7/8") 4.5(3.3) 56.0 (796)
25 18 to 25 (3/4" to 1") 4.5(3.3) 56.0 (796)
30 22 to 30 (7/8" to 1-1/8") 4.5(3.3) 56.0 (796)
35 25to0 35 (1" to 1-3/8") 4.5(3.3) 56.0 (796)
40 27 to 40 (1-1/8" to 1-5/8") 4.5(3.3) 35.0 (498)
50 35 to 50 (1-1/4" to 1-7/8") 4.5(3.3) 35.0 (498)
55 40 to 55 (1-1/2" to 2-1/8") 5.9 (4.3) 21.0 (299)
60 45 to 60 (1-3/4" to 2-3/8") 5.9 (4.3) 21.0 (299)
70 55 to0 70 (2" to 2-3/4") 5.9 (4.3) 16.8 (239)
80 60 to 80 (2-3/8" to 3-1/8") 5.9 (4.3) 16.8 (239)
90 70 to 90 (2-3/4" to 3-1/2") 6.8 (5.0) 16.8 (239)
100 85 to 100 (3-1/4" to 4") 6.8 (5.0) 16.8 (239)
120 90 to 120 (3 3/4" to 4 1/2") 6.8 (5.0) 10.5 (149)
140 110 to 140 (4-1/8" to 5-1/2") 6.8 (5.0) 10.5 (149)
150 130 to 150 (5" to 5-3/4") 6.8 (5.0) 10.5 (149)
165 135 to 165 (5-1/4" to 6-1/2") 6.8 (5.0) 9.8 (139)
190 160 to 190 (6-1/4" to 7-1/2") 6.8 (5.0) 9.8 (139)
215 185 to 215 (7-1/4" to 8-1/2") 7.6 (5.6) 9.0 (128)
240 205 to 240 (8-1/4" to 9-1/2") 7.6 (5.6) 9.0 (128)
270 235 to 270 (9-1/4" to 10-1/2") 7.6 (5.6) 9.0 (128)
290 255 to 290 (10-1/4" to 11-1/2") 7.6 (5.6) 9.0 (128)
320 285 to 320 (11-1/4" to 12-1/2") 7.6 (5.6) 9.0 (128)

Trade mark : an adjustable steel band secured with a screw.

8500-1 / 8500E-1
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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.

S5S00C00000 -
TTT TTT

Bolt length
(L dimension on right figure : mm) D - 7T

Bolt size
(D dimension on right figure : mm)

Thread classification

Symbol Classification
C Coarse thread
F Fine thread

Strength and type of the bolts

Symbol Classification
11,16 4T
12,27 T
13,18 10T

23 Hex. socket screw

4.8 (4T) T 10.9 (10T)
ZS11F ZS12F ZS13F
ZS16F ZS17F ZS18F
ZS11C ZS12C ZS13C
ZS16C ZS17C Z518C
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[ 3. GENERAL WORK STANDARD ]

3.2.2 O-RING

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

g9 ene: i
A
Inner dia. of the O-ring
(d dimension on right figure : mm) .
Thickness of the O-ring
(W dimension on right figure)
Symbol Used for
P moving portion
G fixing portion
Rubber material classification
For practical use, these are identified as
color dot on O-ring, blue, red, green, or yellow.
Symbol ID mark Rubber material Hardness Operating temperature
11 One blue dot Nitrile rubber Hs70 -25t0 120 °C
12 Two blue dots Nitrile rubber Hs90 -25t0 120 °C
- One red dot Nitrile rubber Hs70 Gasoline resistant type
- One yellow dot Styrol rubber Hs70 -
- One green dot Fluorine rubber Hs70 -15t0 200 °C

8500-1 / 8500E-1
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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.

ZDOOPOO®O®00
TTT

Inner dia. of the back-up ring
(d dimension on right figure : mm)

Width of the back-up rings
(W dimension on right figure)

Ring shape
Symbol Shape
75 Endless
85 Bias cut
95 Spiral

BIAS CUT

BACK-UP RING—; FO-RING

4= Pressure

1 pce. of the
back-up ring is used.

O-RING
BACK-UP RING —; r BACK-UP RING
Pressure mmp <= Pressure
2 pce. of the

back-up rings are used.

Published 12-16-15, Control #244-01 3-9
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3.24 BITETYPE FITTING

PLUG FOR TUBE

Nominal
diameter

Nominal diameter : mm

Made by IHARA KOHATSU (ZF)

Made by NIHON AMC (ZA)

10

15

18

22

28

35

PLUG FOR CONNECTOR

Nominal
diameter

Nominal diameter : mm

Made by IHARA KOHATSU (ZF)

Made by NIHON AMC (ZA)

10

15

18

22

28

35

8500-1 / 8500E-1
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[ 3. GENERAL WORK STANDARD ]

NUT

: A
Nominal I

diameter

Nominal diameter : mm Made by IHARA KOHATSU (ZF) Made by NIHON AMC (ZA)
10

15

18
22
28
35

SLEEVE

Nominal
diameter

Nominal diameter : mm Made by IHARA KOHATSU (ZF) Made by NIHON AMC (ZA)
10

15

18
22
28
35

Tightening torque ZF Type

Nominal diameter :
10 15 18 22 28 35
mm
Tightening torque : 49 to 69 98 to 138 157 to 197 196 to 236 246 to 304 314 to 372
N-m (ft-1bs) (36 to 50) (73 to 101) (116 to 144) (146 to 174) (180 to 220) (233 to 273)
Tightening torque ZA Type
Nominal diameter :
10 15 18 22 28 35
mm
Tightening torque : 39 to 49 108 to 128 128 to 166 197 to 235 246 to 304 385 to 443
N-m (ft-Ibs) (28 to 36) (80 to 94) (94 to 122) (146 to 174) (180 to 220) (291 to 319)
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[ 3. GENERAL WORK STANDARD ]

3.3
3.31

CONVERSION TABLE
UNIT CONVERSION

Figures in () show number of zero down a decimal

point.

Ex) 0.(2)1 = 0.001

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 1000000 100000 1000 1 39370 3280.83 1093.61 0.62137
in. 254 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 9144 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
VOLUME
Unit cm? m? Itr. kltr. in® ftd yd® gal
cm? 1 0.(5)1 0.001 0.(5)1 0.06102 0.(4)3531 0.(5)1308 0.(3)2642
m? 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
in® 16.39 0.(4)1639 0.01639 0.(4)1639 1 0.(3)5787 0.(4)2143 0.004329
ft® 28320 0.02832 28.32 0.02832 1728 1 0.03704 7.48055
yd? 764500 0.7645 764.5 0.7645 46660 27 1 201.974
gal 3785 0.003785 3.785 0.003785 231 0.1337 0.004951 1
WEIGHT
Unit kg oz Ib (2000Ibs) nt*! (2240Ibs) gt*? mt*3
kg 1 35.2740 2.20462 0.001102 0.(3)9842 0.001
oz 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 1.016052
mt 1000 35274 2204.6 1.10231 0.98421 1

*1  nt:ton (U.S. unit)
*2 gt ton (British unit)
*3  mt: ton (Metric)
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[ 3. GENERAL WORK STANDARD ]

3.3.2 MILLIMETER : INCH CONVERSION TABLE

mm — in.
1 mm to 99 mm
mm 0 1 2 3 4 5 6 7 8 9
in.

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 25197 2.5591 2.5984 2.6378 2.6772 2.7165
70 2.7559 2.7953 2.8346 2.8740 29134 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 3.56827 3.6220 3.6614 3.7008 3.7402 3.7795 3.8189 3.8583 3.8976

254 mm=1in.
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[ 3. GENERAL WORK STANDARD ]

in. > mm
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 4.763 30.163 55.563 80.963 | 106.363 | 131.763 | 157.163 | 182.563 | 207.963 | 233.363
7/32 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

12 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 45.244 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

27132 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 48.419 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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3.3.3 METER AND FOOT CONVERSION TABLE

1 foot = 0.3048 meter

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
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3.3.4 GRADE CONVERSION TABLE

Degrees. % (tan 6) Degrees. % (tan 6) Degrees. % (tan 6)
1 1.8 16 28.7 31 60.1
2 3.5 17 30.6 32 62.5
3 5.2 18 325 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 78.1
9 15.8 24 44.5 39 81.0
10 17.6 25 46.6 40 83.9
11 194 26 48.8 41 86.9
12 213 27 51.0 42 90.0
13 23.1 28 53.2 43 93.3
14 24.9 29 55.4 44 96.6
15 26.8 30 57.7 45 100.0
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3.3.5 UNIT WEIGHT TABLE

Material Weight per Cub. Meter (t) Material Weight per Cub. Meter (t)
Lead 1.4 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 20 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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3.3.6 SYSTEM INTERNATIONAL (SI) UNIT CONVERSION TABLE
International System of Units )
(SI : System International Unit) Conversion Formula
CGS unit system to Sl unit system
Types Unit symbols Meaning
Mass kg Kilogram Mass (kg) = Weight (kgf)*!
N Newton 1 (N) =1 (kg) x 9.80
Force (Load) )
kN Kilonewton 1 (kN) =1 (N) x 1000
Moment of force N-m - 1 (N'm)=1(N)x1(m)
Stress N/mm? - 1 (N/mm?2) =1 (N) =+ 1 (mm?)
Pressure
i Pa Pascal 1 (Pa) =1 (N/mm?)
(hydraulic pressure, )
) kPa Kilopascal 1 (kPa) =1 (Pa) x 1000
pneumatic pressure)
MPa Megapascal 1 (MPa) = 1 (kPa) x 1000
ground pressure
Horsepower )
) kW Kilowatt 1 (kW) =1 (PS)*2 +0.7355
(Motive power)
Energy J Joule 1J)=1(Nm)
*1  f=gravity
*2 PS = horsepower
— X —_ X
Gravimetric unit ] Sl unit Gravimetric unit . Sl unit
kgf 9.807 N kgf-m/s 0.00981 kW
Ibf 4.448 N Ibf-ft/s 0.00136 kW
kgf-cm 0.0981 N-m PS 0.7355 kW
Ibf-ft 1.356 N-m HP 0.746 kW
Ibt-in 0.113 N-m kgf-m 9.807 J
kgf/cm?® 0.0981 MPa kcal 4186 J
atm 0.1013 MPa kgf-s/cm? 98067 Pa-s
Ibf/in? 0.0069 MPa cP 0.001 Pa-s
kgf/cm?® 98.1 kPa P 0.1 Pa-s
atm 101.3 kPa cSt 1x10® m?/s
Ibt/in? 6.9 kPa cSt 1 mm?/s
mm Hg 133.3 Pa St 0.0001 m?/s
in Hg 3386 Pa atm-cc/s 0.1013 Pa-m3/s

8500-1 / 8500E-1
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4. POWER TRAIN
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4, POWER TRAIN

This crane is a full hydraulic crawler crane.
The engine drives following pumps via the power
divider.

MAIN PUMP

This pump is a tandem type variable displacement
pump mounted on the power divider and provides a
power to left and right travel motors, boom hoist motor,
each of front and rear hoist motor through the two
control valves.

Furthermore, by adding an exclusive control valve it
provides power to the third (option) hoist motor.

* Front and rear hoist motors
Drives drum shafts through respective reduction
unit and hoisting, lowering or stop the respective
hoist drums through the drum built in clutch.

* Boom hoist motor
Drives drum shafts through reduction unit and
hoisting, lowering or stop the boom hoist drum.

* Left and right travel motor
Drives drive tumblers through respective
reduction units to travel the machine.

SWING PUMP

This pump is a plunger pump mounted on the power
divider and provides the power to swing motor through
the reduction unit to swing the upper machinery.

SWING PUMP (No.3)

Published 12-16-15, Control #244-01
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GEAR PUMP

This pump is the tandem type gear pump mounted on
the power divider.

Gear pump sends hydraulic oil to free fall cooling
circuit of the front/rear hoist drum.

GEAR PUMP

This pump is the tandem type gear pump mounted on
the swing pump.

No.6 pump sends hydraulic oil to control circuit.

No.7 pump sends hydraulic oil to gantry raising
cylinder, crawler extend/retract cylinder and tagline
(option) circuit.

GEAR PUMP
(No.4)

GEAR PUMP
(No.5)

GEAR PUMP (No.6)
GEAR PUMP (No.7)

8500-1 / 8500E-1
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4.1

APPARATUS AND COMPONENTS LOCATION

BOOM DRUM

THIRD DRUM (OPTION)
BOOM DRUM MOTOR,

REAR DRUM
REDUCTION UNIT
FRONT DRUM S\ //
N ] o
SWING MOTOR, / ,& : THIRD DRUM MOTOR,
REDUCTION UNIT {5 oy N REDUCTION UNIT
ﬁk\ 3 \ (OPTION)
WALS }
T IR N v
5 RS REAR DRUM MOTOR,
& 11 REDUCTION UNIT
(24 B
L FRONT DRUM MOTOR,

REDUCTION UNIT

SWIVEL JOINT

TAGLINE MOTOR
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AIR CLEANER
ENGINE

POWER DIVIDER
HYDRAULIC PUMP

RADIATOR

OIL COOLER

X
z
<
T
=
)
o
-
)
<
o
a
>
T

DEF/AdBIue® TANK

CONTROL VALVE

CONTROL VALVE

FUEL TANK

X
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4.2 ENGINE

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

Refer to the manual provided by the engine
manufacturer for maintenance and repair details.

421 REMOVAL OF THE ENGINE

Proceed as follows when removing the engine from
the machine.

Right after stop the engine, the oils and cooling
water of the machine may be extremely hot and may
cause scald.

Inspection, replacement, draining and replenishment
are to be carry out after cool down.

Failure to observe this precaution may result in a
serious injury.

Remove the pump drive assembly together with
engine from the base machine.

When the oil is cool, warming up the oil to
reasonable temperature (approx. 20 to 40 °C [68 to
104 °F]) and drain the oil.

8500-1 / 8500E-1
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10.

1.

12.

13.

14.

Lower the boom on the ground.
Take out the ground cable first in the battery.

Drain the hydraulic oil, engine oil and cooling
water.

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

Remove the air cleaner, expansion reservoir
and air inlet hoses 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.
required to remove the engine and pump drive
assy.

Remove the fan shroud from the radiator.

Remove the hyd. pump piping and label them.
Put the cover on all the ports and hoses to
prevent from entering of foreign objects.

Label on the engine cooling piping, inter-cooler,
fuel piping, and electric wiring and remove
them.

Put the caps on the cooling water piping, inter-
cooler piping and fuel piping to prevent from
entering of foreign objects.

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

Install the appropriate capacity of lifting gear to
the engine.
(The engine has three lifting hooks.)

Remove the bolts and washers from the rubber
mounts on the engine and the power divider.

AIR INLET HOSE

FLANGE BOLTS
OF EXHAUST TUBE
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8500-1 / 8500E-1




[ 4. POWER TRAIN ]

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).

Take necessary action to prevent overturning of
the engine.

16. Inspect the rubber mount and replace them if
required.

LIFTING HOOK

LIFTING HOOK

RUBBER MOUNT

RUBBER MOUNT

8500-1 / 8500E-1
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4.2.2 REPAIR AND MAINTENANCE OF THE ENGINE

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

manufacturer.
The engine manufacturer HINO MOTORS, LTD.
8500-1
The engine model JO8E-VV
8500E-1
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4.2.3

INSTALLATION OF THE ENGINE

Proceed as follows when installing the engine.

Check to 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.

Use LOCTITE #263 on the rubber mount
holding bolts and tighten to the specified torque.

Front side 360 to 440 N'-m
(Engine cooling fan side) (266 to 324 ft-Ibs)

Rear side 504 to 616 N'-m
(Engine flywheel side) (372 to 454 ft-Ibs)

Install all the hydraulic hoses to the hydraulic
pumps.

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

Connect all the electric wirings that were
disconnected when the engine was removed.

Install all the fuel and inter-cooler piping that
were removed when the engine was removed.

8500-1 / 8500E-1
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9.

Install the guard, engine hood assembly.

The battery generates the flammable
hydrogen gas, keep away flammable to
prevent an ignition and explosion.

Failure to observe this precaution may result
in serious injuries, property damage or loss
of life.

Do not put the tools or the likes on or near
the battery to avoid any sparks.

Failure to observe this precaution may result
in serious injuries, property damage or loss
of life.

If the handling of booster cable is incorrect
may cause battery explosion.

Ensure to take correct handling and not to
made mistake of @ terminal and © terminal.
Failure to observe this precaution may result in
serious injuries, property damage or loss of life.

10.

1.

12.

Install the air cleaner, expansion reservoir and
air inlet hoses that were removed when the
engine was removed.

Install the exhaust tube and the diesel particulate
filter cover.

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

Connect the battery cable.

Published 12-16-15, Control #244-01
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13. Remove the air from the fuel lines.

Loosen the air venting bolt of the fuel filter,
move the priming pump forward and back to
discharge the air from the fuel system.

The maintenance method differs according to the
fuel filter type.

Carefully check the type, then perform the
maintenance work.

Refer to the article 7 “INSPECTION METHOD
OF EACH POINT” of the operator’s manual.

Sound the signal horn to warn the surrounding
personnel before starting the engine.

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

8500-1 / 8500E-1
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14. Start the engine and set it to low idle.
Check for water and fuel leaks, and any strange
noises.
AIR CLEANER
AIR INLET HOSE
|<—B

EXHAUST TUBE

PRIMING PUMP

HYDRAULIC PUMP

RADIATOR

Detail C

Tightening torque : 109 to 133 N-m (81 to 98 ft:Ibs) Tightening torque : 261 to 319 N-m (193 to 235 ft:Ibs)
Apply LOCTITE #263 Apply LOCTITE #263

A A

%‘V A 4

Tightening torque : 360 to 440 N-m (266 to 324 ft:Ibs) Tightening torque : 504 to 616 N-m (372 to 454 ft-Ibs)

Apply LOCTITE #263 Apply LOCTITE #263
Section A-A Section B-B
(Cooling fan [front] side) (Rear side)
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4.3 PUMP DRIVE ASSEMBLY

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

The pump drive assembly is mounted directly onto the
rear of the engine.

It consists of a coupling, a power divider, main pumps,
and 2 section gear pumps, swing pump and 2 section
gear pumps which are connecting to the swing pump.
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 3 sets of helical gears (4
sets when option is selected) to the main pump shaft,
swing pump shaft, cooling pump shaft.

(Closed with the flange when free less is selected.)
(Refer to the article “4.3.3 REMOVAL OF EACH
PUMP”.)

8500-1 / 8500E-1 4-14
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4.3.1 CONSTRUCTION OF THE POWER DIVIDER

-

I {

2 ]

T T 2= @ e S R 1

Tightening torque : (37)—Do not use seal tape (air bleeder)

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

Install with two facecut area on (36) (35)—
upper and random dierction.

Minimum tightening torque : 88 N-m (64.9 ft-Ibs)
Adjust the direction as shown within additional
one revolution.

Use seal tape.

Port to supply oil for bearing *1
Port to supply oil for bearing *1

Tightening torque :
63 to 77 N-m (46.5 to 56.7 ft-Ibs)
Apply LOCTITE #243

~| Tightening torque :
63 to 77 N-m (46.5 to 56.7 ft-lbs)
Apply LOCTITE #243

Port to supply oil for bearing *1 Port to supply oil for bearing *1

Tightening torque :
63 to 77 N-m (46.5 to 56.7 ft-Ibs) [~ (33
Apply LOCTITE #243

(33) Tightening torque :

63 to 77 N'm (46.5 to 56.7 ft-Ibs)
Apply LOCTITE #243

Install with cast
UP mark facing upward. *1

[ ]

(33) - Tightening torque :
63 to 77 N-m (46.5 to 56.7 ft:Ibs)
Apply LOCTITE #243

View from C

(29) - Tightening torque :

4.9 t0 9.8 N'-m (3.7 to 7.2 ft-Ibs)
Apply LOCTITE #515

between screw and packing seal
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(7) (18), (34) — Tightening torque :
1.17 to 1.43 N'-m (0.9 to 1.0 ft-lbs)
Apply LOCTITE #243
If?;t?on;n.%ol:ﬁlrjne(é).Q to 1.0 ft-lbs) — (1964 (1) Apply LOCTITE #515 evenly on
Apply LOCTITE #243 mating surface with (54) housing.
(26) (25) Position of one side shield shall
be on pump side. *2
\F Note on derection engine side
- - \ (4) boss shall be shorter side.
P??tfn;ngstor:lque(b 9to1.0ftibs) [ L0 3 ]
A7 0. 'm (U.910 1.0 1t"1bs o Tightening torque :
Apply LOCTITE #243 27) ~ ) W (20), (34) =1 1.17 to 1.43 N'm (0.9 to 1.0 ft-Ibs)
(E 9 Apply LOCTITE #243
! % < (27)
_ ]
IpRld
N7 = X (8) Apply LOCTITE #515 evenly on
mating surface with (1) housing.
| @
B
Section A-A
Apply LOCTITE #515 evenly on (10)

mating surface with (54) housing.

(6)

Tightening torque :
1.17 t0 1.43 N'm (0.9 to 1.0 ft-lbs) L— (17), (34)
Apply LOCTITE #243

Tightening torque :
(16), (34) —{ 1.17 to 1.43 N-m (0.9 to 1.0 ft-Ibs)
Apply LOCTITE #243

(23)

Install it with applying
grease slightly.

(47)

Position of one side shield shall (24)
be on pump side. *2

Install on support side
Tightening torque :
31.5t0 38.5 N'm (23.3 to 28.3 ft-Ibs)
Apply LOCTITE #243 - (15), (32)
Note on direction (22) 1)
Apply LOCTITE #515 evenly on 9)
mating surface with (54) housing. (5)

Section B-B
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Tightening torque :

Apply LOCTITE #243

31.5t0 38.5 N'm (23.3 to 28.3 ft-Ibs) [~ (32)

Install it before installation

of output gear.

Install it before installation

(14)

of output gear.

Tightening torque :

Apply LOCTITE #243

31.5 to 38.5 N'm (23.3 to 28.3 ft-Ibs) |- (32)

famimitym B m B e B B B B )

\/“\//

@)

3)

Note on installation phase angle.
Lubricant fill in port for bearing on
item (2) stand should be on upper side.

Tightening torque :
31.5t0 38.5 N-m (23.3 to 28.3 ft:Ibs)
Apply LOCTITE #243

Install it before installation
of output gear.

Install it before installation
of output gear.

Tightening torque :
31.5t0 38.5 N-m (23.3 to 28.3 ft:Ibs)
Apply LOCTITE #243

Published 12-16-15, Control #244-01
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SHIM (ITEM 39 to 46) ADJUSTING PROCEDURE

1.

Assemble (54) housing, (2) stand, (3) shaft and
(27) bearing tentatively without inserting the
shims.

(47) O-ring and (28) oil seal to be installed to (2)
stand after adjustment of shims.

Place the (54) housing so that (3) shaft is to be
faced upward.

Confirm if the clearance between (54) housing
and (2) stand is evenly by checking with
thickness gauge and tighten the (33) hex head
socket bolt (for mounting the stand) 4 locations
at even space.

(Tightening torque 19.4 to 23.6 N-m [14.3 to
17.4 ft-Ibs] without LOCTITE)

Loosen the (33) hex head socket bolt and take
them off.

Rotate the (3) shaft 2 to 3 turns with hand.
(So that removing the preload from the (27)
bearing)

Measure the clearance between (54) housing
and (2) stand with thickness gauge.

Select the shims (39 to 46) so that the total
thickness of shim = Amount of clearance “S” +
(0.15t0 0.25) = “X”

Insert selected shims to the clearance and
assemble again tentatively.

Again rotate the (3) shaft 2 to 3 turns by hand
and confirm the (27) bearing has no preload.

Apply three bond #1211 or
equivalent evenly on O.D. area.
Apply grease lightly on lip and dust lip area.

Ensure to use jig to install evenly.

(28)

U

f—

Detail E

(39), (40), (41), (42),
(43), (44), (45), (46)

Adjust clearance between item (27) bearing
outerlace and item (2) stand to become

0.15 to 0.25 mm with shim.

8500-1 / 8500E-1
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POWER DIVIDER

(2) Stand (18)Plate (34)Machine screw
(3) Shaft (19)Plate (35)90 degrees elbow
(4) Gear (20)Plate (36) Tube

(5) Gear (21)Bearing (37)Cap

(6) Gear (22)Roller bearing (38)Plug

(7) Gear (23)Ball bearing (39)Shim

(8) Support (24)Ball bearing (40)Shim

(9) Support (25)Ball bearing (41)Shim
(10)Support (26)Ball bearing (42)Shim

(11) Support (27)Roller bearing (43)Shim

(12)Plate (28)Qil seal (44)Shim
(13)Plate (29)Oil level gauge (45)Shim
(14)Plate (30)Plate (46) Shim
(15)Plate (31)Rivet (47)0O-ring
(16)Plate (32)Capscrew (54)Housing
(17)Plate (33)Capscrew

*1 Take note of installation phase angle of pump
mounting bolt hole and bearing oil fill port
of item (2) stand and item (8), (9), (10), (11)
support. (See figure)

*2 Install item (24), (25) bearing so that position
of one side shield becomes on pump mounting
side. (See figure)
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4.3.2 CONSTRUCTION OF THE COUPLING

Tightening torque : 37.8 to 46.2 N-m (27.9 to 34.1 ft-lbs)

Do not apply LOCTITE to the thread if micro capsule is coated.
Confirm the threaded surface has been coated the micro
capsule and tight.

(Confirm the color that micro capsule is blue.)

(M

FLY WHEEL

Tightening torque : 71.1 to 86.9 N-m (52.4 to 64.1 ft-Ibs) (2)

Do not apply LOCTITE to the thread if micro capsule is coated.

Confirm the threaded surface has been coated the micro A
Il

capsule and tight. (4)

@)

(Confirm the color that micro capsule is blue.)

Apply Urea type heat resistant grease SHAFT 27 2,

(NOK Clewbar -Amblygon,Eneos -Pilo knock universal 2 bl I e
or equivalent) thoroughly on spline area of both shaft and P “ D E»‘*‘I_:/{{/;/% 7 .—',
. . NN il
hub to prevent fretting corrosion. \\\\\\\\‘
\\\“
N | &
.
O
AT 77
77777777
iz
g
g
Y
g
Insert the coupling hub ENGINE SIDE ’ A
to the spline step area FLY WHEEL HOUSING 5, ";-’!
by pushing and secure f
with clamp screw. CAPSC‘REW
Tightening torque :
71.1t0 86.9 N-m (52.4 to 64.1 ft-Ibs)
Apply LOCTITE #243 7777777777
Detail B
— SECTION A-A
Coupling
(1) Outerring (4) Hex head socket bolt
(2) Rubber body (5) Hex head socket bolt
(3) Inner hub (6) Plane washer
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4.3.3 REMOVAL OF EACH PUMP

After the pump drive assembly is removed together
with the engine from base machine, remove from the
engine as following procedure.
As to removal of the engine is to be referred “4.2.1
REMOVAL OF THE ENGINE”

Remove the pump drive assembly together with
engine from the base machine.

1. Drain the oil in the power divider through the
port on the lower part of the power divider.

2. Remove each pump from the power divider.

Iltem No, Weight
MAIN PUMP No.1, No.2 143.0 kg (315.0 Ibs)
SWING PUMP+GEAR PUMP No.3+No.6, No.7 57.4 kg (126.5 Ibs)
GEAR PUMP
. ) No.4, No.5 8.4 kg (18.5 Ibs)
(When “with free” is selected)

/—POWER DIVIDER
GEAR PUMP \\ SWING PUMP (No.3)
(No.4, No.5) /
GEAR PUMP
(No.6, No.7)

View from A
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43.4 REMOVAL OF THE POWER DIVIDER

1. Attach the appropriate capacity of appropriate LIFTING SCREW HOLE (M16)
lifting gear to the threaded holes of power

divider. (Thread size of hole: M16)

Remove the capscrew which are mounted on
the flywheel of the engine and slowly shift the
power divider toward to the rear of the engine
and remove the power divider after disengage
the coupling.

Weight of the power divider (Dry) : Approx. 210
kg (465 Ibs)

2. The main part of this coupling are installed on
the center shaft of the power divider and will be
removed together with the power divider.
Remove the coupling outer ring which is
remaining on the flywheel side.

The parts which remain to the flywheel side are
outer ring and bolts/washers for mounting.
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REMOVAL OF THE COUPLING

4.3.5
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4.3.6 DISASSEMBLING THE POWER DIVIDER

Proceed as follows when disassembling the power
divider.
Refer to “4.3.1 CONSTRUCTION OF THE POWER
DIVIDER?” or corresponding numbers in the explanation
below.

1. Place the power divider on the block facing the
flywheel side up.

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

3. Remove the (28) oil seal and the outer race of
the (27) taper roller bearing from the (2) stand
and then take out the (39) to (46) shims.

In this time, keep the (39) to (46) shim as a set.
If required, remove the (34) screw and the (16)
plates.

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

5. Pull out the outer race of the (27) taper roller
bearing from the (1) housing.
If required, remove the (34) screws and the (20)
plate.

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

7. Remove the (33) capscrews and the (8) support
using two pull out screw holes (M10) of the (8)
support.

8. Remove the (32) capscrews and the (13) plate.

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

If required, remove the (32) capscrews and the
(15) plate.

10. Remove the (5) gear and both side (21), (22)
bearings if required.
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1.

12.

13.

14.

15.

16.

17.

18.

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

Remove the (33) capscrews and remove the
(10) support using two pull out screw holes
(M10) of the (10) support.

If required, remove the (34) screws and the (17)
plate.

Remove the (6) gear and both side (23), (24)
bearings .

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

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

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

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

If required, remove the (34) screws and the (19)
plate.

If required, remove the (32) capscrews and (14)
plate.
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4.3.7 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 from pitching and scratches.
Replace bearing if any defect is observed.

3. Bearings with no pitching or scratches should
be coat the lubrication oil slightly, but replace
any bearings that develop rattles due to
excessive clearances toward the axial direction
or circumferential direction.

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

5. Check the teeth of all the gears and replace
if any 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 are observed.

7. Check the splines of the shafts and gears.
Replace or fix if any cracking, signs of wear or
impact damage are observed.

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

9. Check the gear case and replace or fix if any
cracks, deformation or scratches.

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

11. Check capscrew and screw hole threadings and
replace or repair if any signs burr or permanent
strain on the threads.

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

Assembling the power divider is in reverse order of
disassembling.

Take extra care on the following points in assembling.
Refer to “4.3.1 CONSTRUCTION OF THE POWER
DIVIDER” 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 (1) housing, the (2) stand and the (8) to
(11) support and apply LOCTITE #515 evenly
on these face and also apply LOCTITE #243 on
the (33) capscrews and tighten them to torque
63 to 77 N'm (46.5 to 56.7 ft:Ibs).

2. When assembling the (3) shaft, the (4) drive
gear, the (27) taper roller bearing and the (2)
stand, adjust the clearance shown in “4.3.1
CONSTRUCTION OF THE POWER DIVIDER”
to become 0.15 to 0.25 mm with the (39) to (46)
shims.

3. Install the (2) stand and the (8) to (11) support to
the (1) housing to make oil groove comes to the
position as shown in “4.3.1 CONSTRUCTION
OF THE POWER DIVIDER” (UP cast mark
upward)

4. After assembly, check that the input shaft turns
lightly by hand.
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4.3.9 INSTALLATION OF THE COUPLING

1. Push the hub in until contact to the step of the
shaft (spline).

Apply Urea type heat resistant grease to the
spline of the shaft and hub to prevent the fretting
corrosion.

The hub is to be secured its deformation to the

shaft, therefore if it is used once may be difficult

to reuse. OUTER RING

If the hub originally installed is removed, replace

with new one. Engine side S5=R BODY
. Tightening torque | BOLT

2. Install the rubber body of the coupling to the hub 71.1t0 86.9 N'm (52.4 to 64.1 ft-Ibs)

and tighten the mounting bolts with specified HUB

torque.

(Tightening torque : 71.1 to 86.9 N-m (52.4 to SHAFT

64.1 ft:Ibs)

The outer ring of the coupling is secured to the

engine side.

Confirm the threaded surface has been coated the
micro capsule and tight.

Do not apply LOCTITE to the thread if micro
capsule is coated.

Engine side

If the bolt is to be reused, apply LOCTITE #243.
Wipe off excess LOCTITE thoroughly to avoid
adhesive to the rubber body scatters by rotation
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4.3.10 INSTALLATION OF EACH PUMP

1. Apply the grease to the O-ring to prevent drops
it and installs the O-ring to the grooves of
respective pumps.

2. Refer with the right figures; install each pump
with the specified tightening torque.

3. Fill the lubricant to the specified level of the
power divider and install a plug to the fill port.
(More than red rounded mark of the level gauge
and within the visible range of the oil level from
the level gauge.)

Oil Level hall be ubove red mark point
on the level gauge, and be within the
Oil Amount |range where level can be visually
checked

(Approx. 10.7 L [2.8 gal])

Extreme pressure gear oil #90

Specified Ol o
Grade GL-3 by API classification

4. Refer to the article “4.2.3 INSTALLATION OF
THE ENGINE”, Install engine and pump drive
assembly as one unit to the machine.

5. Start the engine with low idling and confirm if
any abnormal sounds, oil leakages etc.

Apply the grease to the O-ring to prevent drops it and
installs the O-ring to the grooves of respective pumps.

o i ey W%E_%
! A A

Section A-A
L2 S \ ‘ .
7 ‘ =

20;
19F

I
oemaaaaaewl

1666006 6 © ©

F

LEVEL GAUGE

T T
‘luaesesweeee@Bsswaneeeeea

Tightening torque
22 to 28 N'm (16.2 to 20.7 ft-lbs)
Apply LOCTITE #243

Tightening torque’ —————
22 to 28 N-m (16.2 to 20.7 ft-lbs)
Apply LOCTITE #243

Tightening torque
279 to 341 N-m (206 to 252 ft-Ibs)
Apply LOCTITE #243

Tightening torque
14510 177 N-m (107 to 131 ft:Ibs)
Apply LOCTITE #243

|t—w

Tightening torque
279 to 341 N-m (206 to 252 ft-Ibs)
Apply LOCTITE #243
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4.4 ASSEMBLY AND DISASSEMBLY OF RADIATOR

441 CONSTRUCTION OF THE RADIATOR
THE WEIGHT OF EACH PARTS FOLLOWING TABLE
Radiator assy 150 kg (335 Ibs)
Radiator 25 kg (55 Ibs)
Inter-cooler 24.5 kg (54 Ibs)
Qil cooler 30 kg (66 Ibs)
Frame 51 kg (112 Ibs)
Shroud 8 kg (18 Ibs)

MOUNTING BOLT (M10 x L30)

FOR OIL COOLER

BOLT (M8 x L20)

FUEL COOLER BRACKET

BOLT (M8 x L20)

N
-

BOLT (M8 x L20) !

fl ?\\\
NS
—

\

GY

N

(G
G
&

Gl

OIL COOLER

N

INTER COOLER LIFTING HOLE

INTER COOLER

%

INTER COOLER BRACKET

\(— / BOLT (M8 x L20)

FRAME

BOLT (M10 x L50)

Tightening torque :
44 N-m (32.5 ft-Ibs)

WASHER

CUSHION

Y COLLAR

¢S

RADIATOR UPPER MOUNT

RADIATOR LIFTING HOLE

RADIATOR

RADIATOR LOWER MOUNT

RADIATOR LOWER PIN

¥

| CUSHION

FRAME

BOLT (M10 x L50)

SHROUD
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4.4.2 REPLACEMENT ORDER OF RADIATOR CORE

Removal of the oil cooler is not required.

All the cores are made of aluminum.
Ensure not to apply any nicks or gouges.

1. Remove the shroud and the inter-cooler.
Lift and hold the inter-cooler when removing it's
mounting blots.

2. Remove the bolts (2 pcs) for radiator mount.

3. Hooking to the lifting holes provided at both end
of the radiator and lift up the core to right above
direction.

In case of removal of the fuel cooler and oil
cooler, remove the bolts (4 pcs) and pull them

up.

4. Align the radiator lower pin and the lower
cushion and insert the radiator core.

5. Fix the radiator upper mount portion as described
in the drawings while lifting the radiator core.
The female thread for the mounting bolt is
helicoid insert, take extreme care of tightening
torque when the bolting up.

M10 bolt (for helicoid insert) tightening torque :
44 N-m (32.5 ft-Ibs)

6. Install the shroud and the inter-cooler.

7. The tightening torque for each bolts, see
following table.

Size Tightening torque

M8 16 to 34 N-m (11.8 to 25.1 ft-Ibs)
M10 34 to 74 N'm (25.1 to 54.6 ft-Ibs)
M12 55 to 123 N-m (40.6 to 90.7 ft-Ibs)
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4.5 DEF/AdBlue® SCR SYSTEM

DEF/AdBlue® SCR system is a system for emission

control.

The emission from diesel engine creates NOx due to

oxidize of nitrogen in the air.

DEF/AdBIlue® system is to split poisonous NOx into
nitrogen and water by injection with DEF/AdBIlue® in
the muffler and purify exhaust gas.

(Creates from DEF/AdBIlue® to ammonia (Hydrolyze))

( Resolution NOx into water and nitrogen by ammonia)

(NH2)2CO + H20 — CO2 + 2NH3

4NO + 4NH3 + O2 — 4N2 + 6H20
6NO2 + 8NH3 — 7N2 + 12H20
NO + NO2 +2NH3 — 2N2 + 3H20

==

(Exhaust gas NOx reduction)

%@

[
Oxidation catalyst
(Before process)

DIEZEL ENGINE

-l'- J
SCR Oxidation catalyst
catalyst (After process)

DEF/AdBlue®

DEF/AdBlue®
dosing module

DEF/AdBIue® tank

DEF/AdBlue® SCR SYSTEM

DEF/AdBlue®
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Handling of DEF/AdBIlue®

* DEF/AdBIue® is the product from the industrial
urea solution is dissolved with the pure water of
which is colorless and transparent 32.5% urea
solution.

Urea solution is colorless and harmless liquid
and widely used for cosmetics, pharmaceuticals
and fertilizers.

DEF/AdBIue® is the safe and harmless product,
not require any official qualification to handle it.

+ DEF/AdBIue® is not specified as dangerous
article and/or poison and powerful drugs.

It is possible to store the goods under the
general climate in the world for long period.
However, should not be exposed to direct
sunlight and keep in well ventilated place.

+ DEF/AdBIue® is frozen at -11°C (12°F) with urea
solution temperature.

+ The pot life of DEF/AdBIue® is differ with stored
temperature as shown below.

Stored Temperature Pot Life
°C (°F)
0(32) o
10 (50) 75 years
20 (68) 11 years
30 (86) 23 months
40 (104) 4 months
50 (122) 1 month
60 (140) 1 week

Use the DEF/AdBIlue® only.

Use other than specified DEF/AdBlue® or dilute
with water, not only degradation in processing
performance but also may resulted in damage the
engine internal parts and other components.

In case of replenished other than DEF/AdBIlue® in
mistake, contact authorized Manitowoc distributor
immediately.
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After run control of DEF/AdBlue®

When dosing of DEF/AdBIue® is stopped due
to stop the engine, there is a control system to
sucking back the DEF/AdBIue® from remaining
DEF/AdBIlue® in the lines.

If the DEF/AdBIue® is remains in the lines may
be it frozen at cold or crystallized by dryness
and may lead to malfunction.

The pumping sound can be hear after stop the
engine but it is not the failure.

When removing battery lines or disconnect wire
harness/connectors at maintenance, wait until
after run control is completed.

If disconnect the battery line before completion
of the after run, lead to the engine output
limitation may be functioned.

As to frozen of DEF/AdBIlue®

DEF/AdBIlue® is frozen at -11°C (12°F) with urea
solution temperature.

When judged as frozen by the respective
temperature sensor, circulate the engine cooling
water to the DEF/AdBIlue® tank, DEF/AdBlue®
supply module and DEF/AdBIue® lines as
defreeze function is activate and melting the
frozen DEF/AdBIue®.

When frozen DEF/AdBIue® is judged as melt,
inject DEF/AdBIlue® when the injection condition
is satisfied.

Even when the DEF/AdBIue® is above -11°C (12°F),
start the thermal function to the DEF/AdBIlue® tank
and DEF/AdBIue® lines if the DEF/AdBIue® is cold
enough.

When disconnect the DEF/AdBIlue® lines

When remove the heat insulation on the DEF/
AdBIlue® lines, ensure to furnish in proper
position for avoid frozen of DEF/AdBIlue®.

When disconnect the DEF/AdBIue® lines, install
them without breaking, bending and kinking.
When disconnect the DEF/AdBIue® lines, start
the engine within 10 seconds after the key on
for test run and confirm no engine cooling water
leakage.

Due to the length of DEF/AdBIue® lines, repeat
this task 2 to 3 times.

The cooling water shut valve opens 20 seconds
after the key on regardless of ambient temperature
and the cooling water flows as defreeze.
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When dismantle the DEF/AdBIue® dosing module,
DEF/AdBIlue® supply module and DEF/AdBIlue® sensor

When dismantle the DEF/AdBIlue® dosing
module, DEF/AdBIlue® supply module and DEF/
AdBlue® sensor, confirm engine cooling water
level. If it is diminish in quantity, replenish the
engine cooling water to FULL position and start
the engine within 10 seconds and repeat 2 to 3
times.

FLOW WHEN THE AMBIENT TEMPERATURE IS HIGH

- ‘ Cooling flow (at normal) ‘

Cut off with valve

CUT OFF <4mmm

VALVE

ENGINE

DEF/AdBIlue® tank I

|: (Supply module)
®
DEF/AdBIue® tank SCR ‘

(Dosing module)

P W Y G L Br B S
Pink | White | Yellow | Green | Blue | Brown | Black* | Silver

*Without ID. tape
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FLOW WHEN THE AMBIENT TEMPERATURE IS LOW

CUT OFF

- ‘Cooling flow (at normal) ‘
<:| ‘ Defreeze flow (at low ambient temperature) ‘

VALVE

[

DEF/AdBIlue® tank

(Supply module)

ENGINE

SCR ‘ I

(Dosing module)

DEF/AdBIue® tank
P W Y G L Br B S
Pink | White | Yellow | Green | Blue | Brown | Black* | Silver

*Without ID. tap

e
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DEF/AdBlue® TANK

451

X
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®
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DEF/AdBIlue® tank removal

Discharge contents in the DEF/AdBlue® tank
and clean inside of DEF/AdBIue® tank and DEF/
AdBlue® sensor.

To discharge the contents in the DEF/AdBIlue®
tank, suck up contents with a siphon pump
which available in the market from the fill port.
Residual quantity of the contents is to be
discharge from the drain port by removing the
drain plug.

Use 10 mm hexagon head socket wrench for
removing the drain plug.

When reinstalling it, attach a O-ring on the plug.

Approx. 72 kg
Mass
(159 Ibs)
DEF/AdBlue® Tank
Approx. 60 L
Volume
(15.9 gal)

LIFTING BRACKET

LIFTING BRACKET
14 mm dia. (9/16" dia.)

Tightening torque :
5.21t06.4 N'm (3.8 to 4.7 ft-Ibs)

Tightening torque :
35.6 to 43.4 N-m (26.3 to 32 ft:lbs)

JY S —— = Nl OB
i\ v 1
5 &y v EH; ‘ﬂ] o
T T
|
DRAIN PLUG .
Section A-A

8500-1 / 8500E-1

4-38

Published 12-16-15, Control #244-01



[4. POWER TRAIN ]

2. Sensor installation

(1) Insert a DEF/AdBIlue® sensor cap to the protrude
part of the tank bottom.

(2) Apply LOCTITE #243 to the mounting bolts for
sensor controller and tighten with 7.3 to 8.9 N-m
(5.4 t0 6.6 ft-Ibs).

(3) Tighten the clamp on the sensor installation part
with 5.3 t0 6.5 N-m (3.9 to 4.8 ft-Ibs).

DRAIN PLUGJ

Tightening torque :
19.4 to 23.6 N-m (14.3 to 17.4 ft-Ibs)

Tightening torque :
7.3t08.9 N-m (5.4 to 6.6 ft-Ibs)
Apply LOCTITE #243

41— SENSOR CONTROLLER

i i
i [
@;Tightening torque :

7.3t08.9 N'm (5.4 to 6.6 ft:Ibs)

Apply LOCTITE #243
CLAMP
Tightening torque :
5.3106.5 N-m (3.9 to 4.8 ft:Ibs)
|-—A
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4.5.2 INDUCEMENT CONTROL SYSTEM

An inducement control is to be issued a warning
display, alarming and decreasing machine output
when the emission control is not functioned properly
or possibility of malfunction.

And this control system urges to return to the normal
condition.

The engine output decreases depending on the
contents of occurrence and become difficult to operate
as normal work.

The engine output will be limited by the inducement
control when faced following conditions.

« DEF/AdBIue® level becomes lower.
- DEF/AdBIue® quality becomes deteriorated.
» Parts of SCR system failure.
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The engine output limitation differs depend on respective conditions.

JOBE
Normal RL1 RL2 RL3 RL4
Conditions
) ) Severe Final
- Warnig Warning | . .
1 DEF/AdBIue® tank inducement | inducement
level warning Engine At max. torque
2,100 2,100 2,100 1,680 800
speed (rpm)
Engine Max. load ratio
) . o 100 100 100 50 0
loading ratio | at limitation (%)
Normal RQ1 - RQ3 RQ4
Conditions
. Severe Final
- Warning N \ .
) DEF/AdBIue® quality inducement | inducement
abnormal warning Engine At max. torque
2,100 2,100 = 1,680 800
speed (rpm)
Engine Max. load ratio
. . o 100 100 - 50 0
loading ratio | at limitation (%)
Normal —~ TF2 TF3 TF4
DEF/AdBlue® SCR Conditions
failure warning _ _ Warning Severe Final
inducement | inducement
3 .
- SCR system failure Engine At max. torque
- EGR system failure speed (rpm) 2,100 - 2,100 1,680 800
- NOx control abnormal
Engine Max. load ratio
) p o 100 - 75 50 0
loading ratio | at limitation (%)
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(1)

DEF/AdBIlue® tank level lower

The output limitation will be limited step by step
as follows.
Replenish with specified DEF/AdBlue® immediately.

Level gauge 10 blocks «— 3 blocks 2 blocks 1 block 0 block
100 % «— 26.8% 23.2% 19.2 % 1.2% 3.6 %
Tank Level < O
RL1 RL2 RL3 RL4

Warning
< N

Warning
< »le

Severe inducement Final inducement
>le >

The time elapsed

\ 4

100 % 100 %
A A &
H Return
i
Key OFF | Return
60 % 50 % r
! 40 min
! < >
i
Idle 0% Key OFF ! Return
Engine |Torque| 30 min
speed [ Returns at tank level 26.8% or more after warning is issued. |

DEF/AdBIlue® tank level lower
(The method of release when display RL1 or
RL2 on the monitor)

When warning is displayed, follow the instruction
below in order.

Turn a key switch to OFF position.

Replenish the DEF/AdBIue® (20 L [5.3 gal] or
more)

Turn the key to ON position and confirm if the
warning has been released.

(After replenish the DEF/AdBIlue® of which
reflects to the monitor may be required few
minutes)

If in case the warning is still existed, confirm
the residual DEF/AdBIue® is more than 3 blocks
and repeat the above steps (A) to (C)

KEY SWITCH—l

)

OFF
*  ACC

. ON

o START

8500-1 / 8500E-1
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(2) DEF/AdBIlue® tank level lower
(The method of release when display RL3 or
RL4 on the monitor)

When warning is displayed, follow the instruction
below in order.

(A) Turn a key switch to OFF position.

(B) Replenish the DEF/AdBIlue® (20 L [5.3 gal] or
more)

(C) Turn the key to ON position and confirm if the
warning has been released.

(After replenish the DEF/AdBlue® of which KEY SW'TCH_]
reflects to the monitor may be required few @
minutes)

If in case the warning is still existed, confirm
the residual DEF/AdBIue® is more than 3 blocks
and turn the key switch to OFF again.

(D) Confirm the acceleration grip is in low idle and
control levers are in neutral position.

If in case of the G engine mode is selected,
change to power mode.

(As for the G engine mode, refer to the article 2 OFF

“HOOK HOISTING / LOWERING OPERATION” ‘__ JACC
of the operator’s manual.) . ON

(E) Start the engine and confirm if the engine speed
limit has been released. ¢ START
(Turn the acceleration grip and the engine
speed correspond with the grip.)

(F) If no warning is issued and the engine output
limitation is released at step (E), normal
returned already.

If in case the engine output is not released, turn
the key switch to OFF position once, repeat the
steps (D) and (E).

JO8E
Normal
Conditions
Engine speed At max. torque (rpm) 2,100
Engine loading ratio Max. load ratio at limitation (%) 100
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2. Deteriorate the DEF/AdBIlue® quality

The output limitation will be limited step by step
as follows.
Replace with specified DEF/AdBIue® immediately.

» First time and at 40 hours elapsed after normal return

60 210 — (min)
Elapse time after abnormal »
is detected

Detect abnormal  RQ1 RQ3 RQ4
Warning Severe inducement Final inducement

»
»

100 % 100 % A 4
A

60 % 50 %
40 min

Idle 0%
Engine |Torque| 30 min
speed N "

* Redetect within 40 hours elapsed after normal return

Redetect abnormal

RQ4
Final inducement
100 % 100 % v
Idle 0% S
Engine |Torque| | 30 min
speed y
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(1) Deteriorate the DEF/AdBIlue® quality
(The method of release when display RQ1 on
the monitor)

When warning is displayed, follow the instruction
below in order.

(A) Turn the key switch to OFF position.
(B) Drain the DEF/AdBIlue® from the tank and fill the
specified DEF/AdBIlue® 20 L (5.3 gal) or more.
(C) Turn the key to ON position and confirm if the
warning has been released.
(Require to release the warning approx. 5 to 10
minutes) KEY SWITCH—l
If in case the warning is still existed, confirm @
the residual DEF/AdBIue® is more than 3 blocks
and repeat the above steps (A) to (C).

OFF
*  ACC

« ON

e START

Published 12-16-15, Control #244-01 4-45 8500-1 / 8500E-1



[ 4. POWER TRAIN ]

()

(F)

Deteriorate the DEF/AdBIlue® quality
(The method of release when display RQ3 or
RQ4 on the monitor)

When warning is displayed, follow the instruction
below in order.

Turn the key switch to OFF position.

Drain the DEF/AdBIue® from the tank and fill the
specified DEF/AdBlue® 20 L (5.3 gal) or more.
Turn the key to ON position and confirm if the
warning has been released.

(Require to release the warning approx. 5 to 10
minutes)

If in case the warning is still existed, confirm
the residual DEF/AdBIue® is more than 3 blocks
and repeat the above steps (A) to (C).

Turn the key switch to OFF position again.
Confirm the acceleration grip is in low idle and
control levers are in neutral position.

If in case of the G engine mode is selected,
change to power mode.

(As for the G engine mode, refer to the article 2
“HOOK HOISTING / LOWERING OPERATION”
of the operator’s manual.)

Start the engine and confirm if the engine speed
limit has been released.

(Turn the acceleration grip and the engine
speed correspond with the grip.)

If no warning is issued and the engine output
limitation is released at step (F), normal
returned already.

If in case the engine output is not released, turn
the key switch to OFF position once, repeat the
steps (E) and (F).

KEY SWITCH_l

O

OFF
*  ACC

« ON

¢ START

JOBE
Normal
Conditions
Engine speed At max. torque (rpm) 2,100
Engine loading ratio Max. load ratio at limitation (%) 100
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3. SCR system parts failure

The output limitation will be limited step by step

as follows.

Contact authorized Manitowoc distributor

immediately for repair.

» First time and at 40 hours elapsed after normal return

Elapse time after failure ¢,

60

210

— (min)

is detected

Detect failure

TF2
Warning

TF3
Severe inducement

TF4

»

Final inducement

A

A

100 %Aﬁ'\
75 %
£y

5 min

40 min

v

0%

A

100 %

Engine 50 %

30 min

speed

Idle

ilO min

* Redetect within 40 hours elapsed after normal return

Redetect failure

100 % 100 %

Final inducement

TF4

-
Idle 0%
Engine |Torque| 30 min‘

speed

30 min
< P>

Published 12-16-15, Control #244-01

4-47

8500-1 / 8500E-1



[ 4. POWER TRAIN ]

(1) SCR system parts failure
(The method of release when display TF2, TF3
or TF4 on the monitor)

When warning is displayed, follow the instruction
below in order.

) Turn the key switch to OFF position.
(B) Specify the failure location and repair it.
) Turn the key to ON position and confirm if the
warning has been released.
(D) Turn the key switch to OFF position again.
(E) Confirm the acceleration grip is in low idle and
control levers are in neutral position. KEY SW'TCH_I
If in case of the G engine mode is selected, @
change to power mode.
(As for the G engine mode, refer to the article 2
“‘HOOK HOISTING / LOWERING OPERATION”
of the operator’s manual.)
(F) Start the engine and confirm if the engine speed
limit has been released.
(Turn the acceleration grip and the engine
speed correspond with the grip.)

(G) If no warning is issued and the engine output OFF
limitation is released at step (F), normal ’ JACC
returned already. . ON
If in case the engine output is not released, turn
the key switch to OFF position once, repeat the « START
steps (E) and (F).

JO8E
Normal
Conditions
Engine speed At max. torque (rpm) 2,100
Engine loading ratio Max. load ratio at limitation (%) 100
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(2) SCR system parts failure
(Method of release with DST-i)

When the following P codes are displayed on
the monitor with reaching the TF4 condition,
refer to the engine workshop manual.

SAE .
Function
code
P0106 Boost pressure sensor - rationality
P0401 EGR low flow
P code . . .
. P0101 Air flow sensor - rationality
(ECU side)
P204F Reductant system performance
P0096 Intake air temperature sensor (intake manifold) - rationality
P203B DEF/AdBIlue® tank level sensor failure
P2201 SCR upstream NOx sensor - Performance and Monitoring capability
P2214 SCR downstream NOx sensor - Performance and Monitoring capability
P2483 SCR upstream temperature sensor - rationality
P204B Abnormal DEF/AdBIue® pressure sensor
P code . .
. P0667 Abnormal temperature sensor of the dosing control unit
(DCU side)
P2047 DEF/AdBIue® injector failure
P20F4 DEF/AdBIlue® consumption failure
P208B Abnormal DEF/AdBIue® pump motor
P20E8 Abnormal DEF/AdBIue® piping pressure (Low)
P20E9 Abnormal DEF/AdBIue® piping pressure (High)

Published 12-16-15, Control #244-01 4-49
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Inducement final limitation recovery mode

Under the final limitation, the crane operation is
not possible.

Display following warning and enter to the final
limitation and “FINAL LIMIT RECOVERY ICON”
is pop up.

When press this icon, the crane can be able to
operate temporally for evacuation purpose.

~  |l[~—

rg?@ rg:. (é)-ﬂ

t

(2]

¢

‘MENU @

b e

FINAL LIMIT RECOVERY ICON

Residual quantity final limit (RL4)

DEF/AdBIue® bar gauge 0 block

Quality final limit (RQ4)

210 minutes after quality abnormal detect

SCR system parts final limit (TF4)

210 minutes after SCR parts failure detect

The final limit recovery icon use only at the
evacuation purpose.

The crane can be able to operate temporally
but the motion is very slow.

The crane operation may be difficult depending
on the work load.

There is a possibility of stalling the engine
at evacuation when perform the combined
controls.

Under the final limitation, the crane operation
is not possible.

Before entering to the final limitation, contact
authorized Manitowoc distributor.

There is a possibility of not restating the engine
if stop the engine under the final limitation.

If operated the machine continuously with the
warning of inducement control indicated may
result in the engine or related component
damage.

Perform the action to normal return as soon
as possible after evacuation.
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5. HYDRAULIC SYSTEM
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5. HYDRAULIC SYSTEM

This chapter provides a general outline of the overall
hydraulic system.

The pressurized oil in this circuit is supplied by the 3
variable displacement pumps driven with the power
divider directly connected to the engine and 2 section
gear pumps connected to them.

2 pumps (2 section) out of these 3 variable displacement
pumps are for front drum, rear drum, boom drum and
travel and one other pump is for swing.

Inner side pump out of 2 section gear pumps directly
connected to the swing pump is for control purpose
and outer side one is for auxiliary units such as gantry
cylinder, crawler extending and other optional circuit.

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

GEAR PUMP (No.4) (OPTION)

GEAR PUMP (No.5) (OPTION)

GEAR PUMP (No.6)

GEAR PUMP (No.7)

SWING PUMP (No.3)

MAIN PUMP (No.1)

MAIN PUMP (No.2)

Published 12-16-15, Control #244-01

8500-1 / 8500E-1



[ 5. HYDRAULIC SYSTEM ]

LOCATION OF MAIN HYDRAULIC COMPONENTS

5.1

COMPONENTS LOCATION ON THE HYDRAULIC SCHEMATIC

WITHOUT FREE FALL (STD)

5.1.1

=
)
o
(@]
—
=
(@]
o
(.

REAR DRUM

GANTRY HOIST

BOOM HOIST

)

©

E
ot
B\
G

PMS

]
T11

SO0L-45

]

SOL-26

SWING

S0L=-27

COOLER

.

al/m\[/ald

Xeo. g Pib

MA TN
alL
COOLER

0. 294
@ﬁ[]
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)

TRAVEL (R. H.
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(R. H.
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)
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CRAWLER EXT. /RET.
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|
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WITH FREE FALL

=]

FRONT DRUM
REAR DRUM

WITH DPF CIRCUIT:

WITH THIRD DRUM WET TYPE FREE FALL

WET TYPE HYDRAULIC OIL HEAT

FRONT AND REAR DRUM WITH WET TYPE FREE FALL,

10 VALVE BLOCK A2 PORT

5-4

70 (:) PUMP A2 PORT LJJ

NONREGULATION:
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5.1.2

HYDRAULIC COMPONENTS LIST

Name of component

Use for

Specification

Main pump (No.1)

Front, rear drum
Third drum (option)

Swash plate type, variable displacement

removal

Max. working press.

Max. delivery : 255 L/min (67.4 gal/min)
Boom drum . .
1. Main pump (No.2) Max. working press. : 31.9 MPa (4,627 psi)
Travel
Swash plate type, variable displacement
3. Swing pump (No.3) Swing Max. delivery : 177 L/min (46.8 gal/min)
Max. working press. : 27.5 MPa (3,989 psi)
Max. delivery :61 L/min (16.1 gal/min)
4. Gear pump (No.6) Control ) i
Max. working press. : 7.0 MPa (1,015 psi)
Gantry . . .
Max. delivery : 40 L/min (10.6 gal/min)
4. Gear pump (No.7) Crawler ) )
) ) Max. working press. : 20.6 MPa (2,988 psi)
Tagline (option)
5. Gear pump (No.4) (option) Front, rear drum brake | Max. delivery : 73 L/min (19.3 gal/min)
5. Gear pump (No.5) (option) cooling Max. working press. : 1.0 MPa (145 psi)
8. Motor Front, rear drum Swash plate type, variable displacement
Max. delivery : 255 L/min (67.4 gal/min)
9. Motor (option) Third drum (option) | Max. working press. : 31.9 MPa (4,627 psi)
Bent axis type, fixed displacement
10. Motor Boom Max. delivery : 255 L/min (67.4 gal/min)
Max. working press. :31.9 MPa (4,627 psi)
. ) ) Max. delivery : 40 L/min (10.6 gal/min)
11. Motor (option) Tagline (option) . )
Relief press. : 13.7 Mpa (1,987 psi)
Swash plate type, variable displacement
12. Motor Swing Max. delivery : 177 L/min (46.8 gal/min)
Max. working press. : 27.5 MPa (3,989 psi)
Swash plate type, 2 speed motor
13. Motor Travel Max. delivery : 255 L/min (67.4 gal/min)
Max. working press. : 31.9 MPa (4,627 psi)
Travel R.H. . . .
Max. delivery : 255 L/min (67.4 gal/min)
17. Control valve Boom drum ] ]
) Max. working press. : 31.9 MPa (4,627 psi)
Main2, aux.1
Travel L.H. Max. delivery : 255 L/min (67.4 gal/min)
18. Control valve , . .
Main1, aux.2 Max. working press. : 31.9 MPa (4,627 psi)
. . . Max. delivery : 255 L/min (67.4 gal/min)
19. Control valve (option) Third drum (option) ) )
Max. working press. : 31.9 MPa (4,627 psi)
20. Control valve Swing Max. working press. : 27.5 MPa (3,989 psi)
Crawler extending
21. Control valve Crawler ext. / ret. Press. push :17.0 MPa (2,466 psi)
Press. pull : 21.0 Mpa (4,627 psi)
22. Control valve Gantry Set press. : 20.6 MPa / 4.9 Mpa (2,988 psi / 711 psi)
23. Control valve (option) Swing free / brake Max. working press. : 27.5 MPa (3,989 psi)
Counterweight self Max. delivery : 40 L/min (10.6 gal/min)
24. Control valve

: 21.0 MPa (3,046 psi)
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Name of component

Use for

Specification

speed control

* Boom raise remo

25. Control valve Crawler self removal
(8500-1 : STD./ Counterweight self Set press. :21.0/4.9 MPa (3,046 / 711 psi)
8500E-1 : OPT.) removal
. Translifter .
26. Control valve (option) Set press. :17.0/21.0 MPa (2,466 / 3,046 psi)
Crawler ext. / ret.
* Front drum hoist remote control pressure
* Front drum lowering remote control pressure
¢ Rear drum hoist remote control pressure
. Automatic stop and ¢ Rear drum lowering remote control pressure
27. Valve block (8-section)

te control pressure

* Boom lowering remote control pressure

* Third drum hoist remote control pressure (option)

* Third drum lowering remote control pressure (option)

28.

Valve block (5-section)

Limit stop

* Boom raise stop
* Boom lower stop

¢ Rear drum hoist stop

¢ Front drum lower

stop

* Third drum hoist stop (option)

29.

Valve block (4-section)

Motor brake

* Front drum motor parking brake

¢ Rear drum motor

parking brake

* Boom drum motor parking brake

e Third drum motor parking brake (option)

30.

Valve block (2-section)

Remo-con press. source
cut etc

* Remo-con cut

e Swing parking brake

e Travel speed Hi/

Low select

» Swing Hi/ Low pressure select

31. Valve block (1-section) Swing counterforce * Swing counterforce
32. Valve block (3-section) ) o
i Sol prop valve * Swing angle limit
(option)
e Rear drum clutch
. * Rear drum emergency clutch
33. Valve block (4-section) Wet type free fall
* Front drum emergency clutch
e Front drum clutch
p Wet type free fall * Front drum free fall speed acceleration
34. Valve block (3-section) . .
speed acceleration * Rear drum free fall speed acceleration
36. Valve block (option) For hyd. oil heat » Hydraulic oil heat
37. Valve block (2-section) Feathering, Qmax cut
39. Valve block (2-section) . e Third drum clutch
. Third wet type free fall )
(option) « Third drum emergency clutch engage
41. Solenoid valve (option) Third drum (option) * Third drum automatic stop
42. Solenoid valve (option) Third drum (option) * Third drum limit stop
Front, rear drum Press. : 2.65 to 2.94 Mpa (384 to 426 psi)
45. Remote control valve
Boom drum Press. : 2.50 to 2.79 Mpa (363 to 405 psi)
46. Remote control valve Swing Press. :1.62 to 1.92 Mpa (235 to 278 psi)
47. Remote control valve Travel Press. :1.42 to 1.62 MPa (206 to 235 psi)

8500-1 / 8500E-1
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Name of component

Use for

Specification

48. Control valve (option)

Brake

49. Remote control valve (option)

Boom drum control pedal

50. Remote control valve (option) Third drum (option) Press. : 2.65 to 2.94 Mpa (384 to 426 psi)
Tube I.D : 75 mm dia. (2-15/16" dia.)
Rod O.D : 40 mm dia. (1-9/16" dia.)
51. Cylinder Gantry hoist Stroke : 304 mm (11-31/32")
Press. push : 20.6 MPa (2,988 psi)
Press. pull : 4.9 Mpa (711 psi)
Tube I.D : 150 mm dia. (5-29/32" dia.)
Rod O.D : 70 mm dia. (2-3/4" dia.)
52. Cylinder Crawler ext. / ret. Stroke : 1,111 mm (43-3/4")
Press. push :17.0 MPa (2,466 psi)
Press. pull : 21.0 Mpa (4,627 psi)
53. Cylinder . Tube I.D : 110 mm dia. (4-11/32" dia.)
Counterweight self ) ]
(8500-1: STD. / | Rod O.D : 85 mm dia. (3-11/32" dia.)
remova
8500E-1 : OPT.) Stroke 1,330 mm (52-3/8")
54. Check valve For valve block
. . Tube I.D : 115 mm dia. (4-17/32" dia.)
56. Cylinder (option) Rod 0.D - 80 mm dia. (3-5/32" dia.)
Translifter Stroke : 700 mm (27-9/16")
57. Cylinder (option) Press. push : 20.6 MPa (2,988 psi)
Press. pull : 20.6 Mpa (2,988 psi)
58. Swivel joint
A, B, C,D : Travel
E : Travel speed select
59. Swivel joint (8 port) F : Tank
G : Crawler
H : Drain
) . Relief press. : 7.0 Mpa (1.015 psi)
60. Relief valve / reducing valve Control

Reducing sec. press.

: 5.4 Mpa (783 psi)

61. Sol. prop relief valve (option)

Tagline (option)

Mechanical
relief press. setting

Proportional
relief press. setting

: 14.7 Mpa (2,132 psi)

- 13.7 MPa (1,987 psi) (at 0.25 Amp.)

62. Flow control valve (option)

Tagline (option)

63. Shuttle valve (option)

64. Slow return check valve
(option)

Tagline (option)

65. Slow return check valve

Motor brake

0.8 mm dia. (0.032" dia.)

66. Suction strainer 80 Mesh
67. Return filter B1o=8
68. Return filter (option) Wet type clutch 10 ym
69. Drain filter 10 um

70. Line filter

Control

100 Mesh (149 pym)

71. Line filter

Aux. actuator

100 Mesh (149 pym)
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[ 5. HYDRAULIC SYSTEM ]

Name of component Use for Specification
73. Bypass check valve » Oil cooler 0.294 MPa (43 psi)
) * Front, rear drum brake .
74. Bypass check valve (option) ) 0.294 MPa (43 psi)
cooling
75. Bypass check valve (option) * Third drum (option) 0.490 MPa (71 psi)
76. Accumulator N2 Gas 2,900 cm?
77. Plug (option)
79. Pressure sensor * Remo-con press. detect | 3.0 MPa (435 psi)
80. Pressure sensor * Swing 50.0 MPa (7,252 psi)
81. Pressure sensor * Clutch 19.6 MPa (2,843 psi)
82. Pressure switch (option) » Control
. * Travel remo-con
83. Pressure switch
press. detect
84. Hyd. oil temperature sensor * Hyd. oil tank
85. Hyd. oil temperature switch
) 130 °C (266 °F)

(option)

86. Hyd. oil temperature switch
; 60 °C (140 °F)

(option)
87. Valve block DPF re-generation
88. Double pilot check valve

(option)
89. Cylinder (option) » Crawler self removal

8500-1 / 8500E-1
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[ 5. HYDRAULIC SYSTEM ]

LAYOUT OF HYDRAULIC COMPONENTS
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Detail item 19
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[ 5. HYDRAULIC SYSTEM ]

\ %—79. PRESSURE SENSOR

Machine front

65. SLOW RETURN CHECK VALVE

FRONT DURM MOTOR

79. PRESSURE SENSOR

REAR DURM MOTOR —4/%
65. SLOW RETURN CHECK VALVE
79. PRESSURE SENSOR

THIRD DURM MOTOR—/

|

65. SLOW RETURN CHECK VALVE—/

/7 27. VALVE BLOCK (8-SECTION)

79. PRESSURE SENSOR
(PIPING UNDER SOLENOID)

41. SOLENOID VALVE (OPTION)

42. SOLENOID VALVE (OPTION)

28. VALVE BLOCK (5-SECTION)

54. CHECK VALVE

29. VALVE BLOCK (4-SECTION)

Detail A
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[ 5. HYDRAULIC SYSTEM ]

47. REMOTE CONTROL VALVE

50. REMOTE CONTROL VALVE (OPTION)
\
46. REMOTE CONTROL VALVE

83. PRESSURE SWITCH

(OPTION)

81. PRESSURE SENSOR
31. VALVE BLOCK (1-SECTION)

63. SHUTTLE VALVE (OPTION) _/4
30. VALVE BLOCK (2-SECTION) 76. ACCUMULATOR

82. PRESSURE SWITCH
(OPTION)
48. CONTROL VALVE

(OPTION)

Detail B
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[ 5. HYDRAULIC SYSTEM ]

53. CYLINDER
(8500-1 : STD. /
8500E-1 : OPT.)

39. VALVE BLOCK (2-SECTION) (OPTION)

36. VALVE BLOCK (OPTION)

33. VALVE BLOCK (4-SECTION)

/ / 22. CONTROL VALVE
/ / 24. CONTROL VALVE

25. CONTROL VALVE
(8500-1 : STD. /
71. LINE FILTER 8500E-1 : OPT.)

87. VALVE BLOCK

62. FLOW CONTROL VALVE (OPTION)

v

Machine front

12. MOTOR

23. CONTROL VALVE (OPTION)

20. CONTROL VALVE

80. PRESSURE SENSOR
79. PRESSURE SENSOR

61. SOL. PROP RELIEF VALVE
(OPTION)

30. VALVE BLOCK (2-SECTION)

34. VALVE BLOCK (3-SECTION
( ) 32. VALVE BLOCK (3-SECTION) (OPTION)

Detail C
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Detail item 33

Detail item 36

86. HYD. OIL TEMPERATURE SWITCH
(OPTION)

85. HYD. OIL TEMPERATURE SWITCH

(OPTION)

85. HYD. OIL TEMPERATURE SWITCH
(OPTION)

T
3

74. BYPASS CHECK VALVE

(OPTION)

74. BYPASS CHECK VALVE
(OPTION)

Detail item D
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(2-SECTION)
REDUCING VALVE
70. LINE FILTER

(OPTION)
80. PRESSURE SENSOR

69. DRAIN FILTER
68. RETURN FILTER
37. VALVE BLOCK
60. RELIEF VALVE /

73. BYPASS CHECK VALVE

o

&)

Detail E
Detail F

)

|

S

)

75. BYPASS CHECK VALVE
(OPTION)

[ 5. HYDRAULIC SYSTEM ]
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67. RETURN FILTER
66. SUCTION STRAINER

-

B

View from G

T
84. HYD. OIL TEMPERATURE SENSOR

-
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Jﬂ
89. CYLINDER /

(OPTION)

88. DOUBLE PILOT CHECK VALVE
(OPTION)

13. MOTOR

59. SWIVEL JOINT (8 PORT) 57. CYLINDER (OPTION)

13. MOTOR

52. CYLINDER

56. CYLINDER
(OPTION)

\—56. CYLINDER (OPTION)

52. CYLINDER

21. CONTROL VALVE

57. CYLINDER (OPTION) 26. CONTROL VALVE (OPTION)
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[ 5. HYDRAULIC SYSTEM ]

5.2 CONSTRUCTION AND FUNCTION
5.2.1 OIL FLOW FROM No.1 AND No.2 PUMPS

No.1 and No.2 pumps are main pumps and are
tandem connected variable displacement double
pumps.

At neutral, pressurized oil from No.1 pump flows into
4 section side control valve circuit (front / rear drum /
right travel / boom).

At the same time, pressurized oil from No.2 pump
flows into 3 section side control valve circuit (front
/ rear drum / left travel) and passes through each
control valve and return to the oil tank without load.
When any of control valve spools is moved by
pressurized control oil from the remote control valve,
pressurized 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.

8500-1 / 8500E-1
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[ 5. HYDRAULIC SYSTEM ]

OIL FLOW FROM No.1 AND No.2 PUMPS

REAR DRUM FRONT DRUM
CLM
PBA PBM
COUNTER COUNTER
BALANCE BALANCE
VALVE VALVE
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u TRAVEL TRAVEL
BACKWARD UpP HOIST HOIST BACKWARD HOIST HOIST
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. — . N
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o S i S =) - m R — = —
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JOINT
o (DRUM BRAKE COOLING CIRCUIT)
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[
>
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0 (SWING)
=
S (CONTROL )
[
GANTRY)
SUB
OlL
L COOLER

RETURN FILTER
SUCT ION
STRAINER / '\
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[ 5. HYDRAULIC SYSTEM ]

5.2.2 OIL FLOW FROM No.3 PUMP

No.3 pump is swing pump and is variable
displacement pump.

When the swing remote control valve is in neutral,
pressurized oil from No.3 pump flows into the swing
control valve and returns to oil tank without load.
When the swing control valve is actuated with
the pressurized oil from the remote control valve,
pressurized oil from the swing pump flows into the
swing motor to swing the upper machinery.

8500-1 / 8500E-1
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OIL FLOW FROM No.3 PUMP

SWING

(MAIN CONTROL VALVE ) Y

( DRUM BRAKE COOLING C\RCU\D

POWER DIVIDER

v (CONTROL )
(GANTRY )
‘ SUB
SO o0lL
, COOLER

<>>RETURN FILTER
SUCT I ON
,,,,,,, STRAINER
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[ 5. HYDRAULIC SYSTEM ]

5.2.3 OIL FLOW FROM No.4 AND No.5 PUMPS
(FRONT, REAR DRUM BRAKE COOLING)

No.4 and No.5 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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OIL FLOW FROM No.4 AND No.5 PUMPS (FRONT, REAR DRUM BRAKE COOLING)

REAR DRUM
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COUNTER
BALANCE A
VALVE
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[ 5. HYDRAULIC SYSTEM ]

5.24  OIL FLOW FROM No.6 PUMP

No.6 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
valves and 2 2-section valves 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
which 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 control lever is operated, control pressure
will not be generated and the machine will not
move.
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OIL FLOW FROM No.6 PUMP (WHEN FUNCTION LOCK LEVERIIS IN “LOCK” POSITION)

TRAVEL TRAVEL
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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 lever is
operated, remote control pressure is sent to
the main control valve and make each actuator
functioned.
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OIL FLOW FROM No.6 PUMP (WHEN FUNCTION LOCK LEVER IS IN “WORK” POSITION)
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[ 5. HYDRAULIC SYSTEM ]

5.2.5 OIL FLOW FROM No.7 PUMP

1. Crawler extending cylinder

No.7 pump (Aux. device pump) is fixed
displacement gear pump and is used for crawler
extending cylinder.

When the lower pressure source valve located
in the downstream side of the gantry raise
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
operated, return oil from the cylinder passes
through the swivel joint and returns to the tank.
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OIL FLOW FROM No.7 PUMP (CRAWLER EXTENDING CYLINDER)
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[ 5. HYDRAULIC SYSTEM ]

2. Translifter

No.7 pump (Aux. device pump) is fixed
displacement gear pump and is used for the
translifter cylinder.

When the lower pressure source valve located
in the downstream side of the gantry raise
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,
return oil from the cylinder passes through the
swivel joint and returns to the tank.
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OIL FLOW FROM No.7 PUMP (TRANSLIFTER)
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CYLINDER EXTENDING)
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[ 5. HYDRAULIC SYSTEM ]

3. Gantry raise cylinder

No.7 pump (Aux. device pump) is fixed
displacement gear pump and is used for gantry
raise.

The pressurized oil from the pump flows into the
gantry raise control valve.

When the gantry raise control valve is in neutral,
the pressurized oil passes through the valve
and returns to the tank without load.
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OIL FLOW FROM No.7 PUMP (GANTRY HOIST CYLINDER)
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4. Counterweight self removal cylinder

No.7 pump (Aux. device pump) is fixed
displacement 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 neutral, the pressurized oil passes
through the valve and returns to the tank without
load.
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OIL FLOW FROM No.7 PUMP (COUNTERWEIGHT SELF REMOVAL CYLINDER)
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5.3 VALVE
4-SECTION VALVE
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8-SECTION VALVE
(WITH SHUTTLE VALVE)

) & - ¢ \—To return block
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4-SECTION VALVE

Rear drum free fall speed acceleration

From rear drum foot brake

S0L-22 S0L-19 S0L-20 S0L-23

From front drum foot brake ---- From rear drum foot brake
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3-SECTION VALVE
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5-SECTION VALVE

To tank

Rear drum hoist
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2-SECTION VALVE

+ Beside of swing motor

To swing Hi/Low pressure select —\

-1 JHE

To travel motor Hi/Low select —QE
.

To swing relief select PSR

To travel motor Hi/Low select PMS

¢ |Inthe cab deck

F

Remo-con cut (to floor under manifold) —/

To swing parking brake

To swing parking brake SPB f-----

SWING P/B
Remo-con cut (to floor under manifold) -----+

| S0L-3

REMO-CON
T
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1-SECTION VALVE

To swing remo-con valve
(swing counterforce)

To swing remo-con valve
(swing counterforce)
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MAIN CONTROL VALVE (4-SECTION)

Rear 1st sp. Hoist

PUA

PUA

Boom raise

PUM

PUB

Front 2nd sp. Hoist

\ Front 2nd dp. Lower

RB

/
Right travel (backward)

Boom lower

Rear 1st sp. Lower

FRONT 2ND SP.

REAR1IST 5P,

BOOM

TRAVEL RIGHT

PDB

8500-1 / 8500E-1
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MAIN CONTROL VALVE (3-SECTION)

PUM

/— Front 1st sp. Hoist

Sh

Left travel (backward) —\

Rear 2nd sp. hoist

\— Front 1st sp. Lower
PDM

/

PDM

PDA

Rear 2nd sp. Lower

Left travel (forward) —/

(PLF)

REAR 2ND SP.

TRAVEL LEFT

PLF
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MAIN CONTROL VALVE (THIRD 1-SECTION)

PUT

Third hoist —\

O

Third lower

Third hoist

PDT
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[6. HOIST SYSTEM |

6. HOIST SYSTEM

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 pressurized oil delivered from 2 main pumps
(No.1, No.2) is controlled by the control valve and
flows into each motors.

Published 12-16-15, Control #244-01
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6.1 APPARATUS AND LOCATION OF COMPONENTS

Refer to the article “6.2 CONSTRUCTION AND
FUNCTION?” for circuit diagram and function.

REMOTE CONTROL VALVE
(FRONT, REAR DRUM)

A
ACCUMULATOR

VALVE BLOCK (REMO-CON CUT)

REAR DRUM BRAKE PEDAL—/

FRONT DRUM BRAKE PEDAL4/
REMOTE CONTROL VALVE

THIRD DRUM BRAKE PEDAL (OPTION) (BRAKE PEDAL)

Detail A
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[ 6. HOIST SYSTEM ]

POWER DIVIDER

HYDRAULIC PUMP
OIL COOLER

HYDRAULIC OIL TANK

CONTROL VALVE
(THIRD, OPTION)

CONTROL VALVE (MAIN)

CONTROL VALVE (MAIN)

MAIN PUMP (No.1)

PUMP (No.2)
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THIRD DRUM (OPTION)

REAR DRUM

FRONT DRUM 7
&
S
S
\//
V4 '

THIRD DRUM MOTOR,
REDUCTION UNIT (OPTION)

o2 REAR DRUM MOTOR,
i REDUCTION UNIT

FRONT DRUM MOTOR,
REDUCTION UNIT
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PAWL

OO
i

o e N

REAR DRUM
LOCK KNOB

LOCK KNOB

LEFT LEVER STAND

Q

E L«\— THIRD DRUM
LOCK KNOB (OPTION)
FRONT DRUM
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FRONT WINCH

CONSTRUCTION AND FUNCTION
REAR WINCH

HYDRAULIC SCHEMATIC

[6. HOIST SYSTEM |
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6.2.2 LIFTING ALOAD

Function of the front drum and the rear drum
are exactly same.
The front drum is explained here as an example.

Pressurized oil from the main pump (No.1,
No.2) flows through the main control valve, and
transmitting the power to the hoist system.
While the function lock lever is in the “WORK”
position (SOL-3 : “ON” position), oil pressure
from the control pump flows to the accumulator
and into the foot brake valve block, the clutch
valve block, brake valve block (4-section pilot
operated 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-section solenoid valves).

Since the cylinder thrust force by the
pressurized 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
pressure oil through the remote control valve
and into the “PUM” and “PUM2” ports 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 hoist side of the hoist
motor to drive the front drum and thereby hoist
the load.

———————————————————————————————————————————————

I
@Lﬂ

BT

Umaxcut o
<>\

-
=
L

REAR WINCH

FRONT WINCH

[ /
1
|
I
| i AC | MC |
o.M%gzx Ej‘riAUX T‘ MAIN
LJ‘LC}UTCHJ CLUTCH

FRONT o

MAIN O1L
COOLER
I &
o | <O e e 3] E/
| >
L2 1 1s-22 '
-4+t —
—] |
\ [ - ‘
0.1 I ,,‘
MPa‘{ ‘ |
[ ‘
J
By W .-,y o]

sUB OIL
COOLER

REAR WINCH WINCH > didh
T || T
[ ! / ! 1
al a2 U a3 l)! at ) al a2 ) a3 )
_ _ g U ] ¢ __al_ L i I .
(7 IIRER A2 [B2 ¥ BEE A 84| [ Tall [T 1 A2 [B2 X N B
[ | LN fo| Ju o v, | ! Po | |u o| b,
| T ( | |
! s P E ! | PR
5 | +O4 | O P’ - 5 | &
P/%—n g . . & .
Y il i I LRy il |
L Nl = = |
\ P‘ T — o N—] ‘T p‘ e = — ‘T
""‘il’ il i I ] RS I
B K3
atgl I i _ ! i
Wa | 1 | \ g ‘ we| ! : ‘ ‘
Lot REE o RS A B i
bl %D B3 0] 54 D) 1 020! B0
|
* ,,,,,,,,, "T ,,,,,,,,,,,,,,,,,,,,,,,,, “
‘
> PDM

TO NEXT PAGE

8500-1 / 8500E-1

Published 12-16-15, Control #244-01



[ 6. HOIST SYSTEM |

Tm
il
ci

Al

=)

D1

SOL-22|S0L-19]S0L-201{50L-23

H
24

A

D2

BQr 777777777777—‘81

Y
A%P AXP P

A
I S
c2

A2

REMOTE
CONTROL CUT

i
I
o * | w
I
1 -
T T i , - =
I
| — —l | = — <C
o [ < | o < o
Ll ] » =z ! e W
I —1 | _ =
< < % I - .A\n o Ll L
“ | 2 = Ennis
U i [ L oo O
! — = oW o <C
| = W
- . ] I O WO
1 . . 1 oo O
H ! I LW o <C
1 I
.- v YR .
v [
i P !
| L-bmemd — — — — — —— P E— |
! e
| | Ev
D e e >0 [ B
T T — I = O remrmmm e - -
O N ! Wy ! N
| [ayan)] ' - - T —
I
I
I
I
I

T
o <l <
i |
(e}
I =2 I
A |
5 Sl
= = |
(e o
o] VN
| : ! Y |
- e Ny 0 \la ) = R e
: et sy |
I o
e I o e e S R AN e G S ! < S I
, = W 7Du 7 <
J— o] < -4
= 7 7 w ) ,M o
e — - remm———— - e !
H o~ N o~ ] “ ~
[ad ] a <3 H <
<C i - = [N A
1 =) = - |
L1 ' | ) W iR N
- [
a < ! 7
+ MVTHEWV‘A\) SesT VY I
[ [~ ==
! | o 0 Pi 7
Om | —_
€ s“ rm - = b W Py w
O -w. \\\\\\\\\\\\\\\\\\ I oM el a
z i & <
- ; ADn 2 = I
[all o
- = |
T ,w\\\\]\l/ |
| ~
I
o ! I I
L L wwwwwwwwwwwwwwwwwwwwwwww P 7 —| +
: I ,M
5| |
o alo
Kl |

P
S0L-59
OPT
BACK PAGE

FROM

8500-1 / 8500E-1

6-9

Published 12-16-15, Control #244-01



[6. HOIST SYSTEM |

6.2.3 HOLDING A HOISTED LOAD

With the main control lever turned back to its

neutral position, the control pressure coming REAR WINCH FRONT WINCH
from the remote control valve is cut and the O
. . . - L Al
spool in the main control valve returns to its > T
neutral position. - LT L0
p o e |

When the spool returns to neutral, the \ n
pressurized oil to the main motor is cut offand b
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
counterbalance valve that blocks the return of
oil to the hydraulic tank.

——————————————————————————————————————————————

I
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lsoL-107
Qmaxcut i
Q!

At the same time, the control oil pressure in
the motor brake cylinder is directed back to the
hydraulic tank and the motor brake (nega-brake)
actuates.

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. R
1st. SPEED 2nd. SPEED REAR WINCH FRONT WINCH

2nd. SPEED I'st. SPEED

GD

a3 W)
R
I

A

Therefore, the clutch remains engaged with the
spring.

The load is now held in suspension by the
combined effects of the motor counterbalance
valve, the motor brake and the clutch.
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6.2.4

Pressurized oil from the main pump (No.1,
No.2) flows through the main control valve
and transmitting the power to the front drum
lowering system.

When the function lock lever is in the “WORK”
position (SOL-3 : “ON” position), oil pressure
from the control pump flows to the accumulator
and into the foot brake valve block, the clutch
valve block, brake valve block (4-section pilot
operated 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 pressurized
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 “PDM” of the main control valve and it
moves the spool.

At the same time, control pressure is also
directed 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.

LOWERING A LOAD (POWER LOWERING)
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FRONT WINCH

REAR WINCH

FREE FALL OPERATION

When the brake select switch for front drum is
set to the “FREE FALL” side, the solenoid valve

[6. HOIST SYSTEM |

6.2.5
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pressurized 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 a result, the load falls freely (free fall), and

(SOL-22) in the clutch valve block (4-section
When the solenoid valve is switched over
and the front drum foot brake is released, the
the brake can be applied with the foot brake.

solenoid valves) is switched over.
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FRONT WINCH

REAR WINCH

When the brake pedal is operated, the control
pressurized oil flows into the “CLM” side oil

[ 6. HOIST SYSTEM ]
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chamber of the clutch cylinder through the front
drum foot brake valve, and the cylinder thrust
force is increased to actuate the brake (braking

with the clutch).
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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 free fall speed select switch is
turned to HIGH, the solenoid valve (SOL-10)
is switched over, and pressurized oil from the
clutch valve block (4-section SOL) flows into the
“PDM” 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
released, the rotation of the winch motor is
transmitted 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.
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When the brake pedal is depressed, pressurized
oil is fed to the “CLM” side of the clutch cylinder
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

BRAKING WHILE FREE FALL

[6. HOIST SYSTEM ]
ACCELERATION

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.

position, pressurized oil to the motor is shut off,

When the spool is returned to the neutral
and the main motor stops rotating.
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G WINCH MODE LIFTING

6.2.6

Refer to “ELECTRIC CONTROL” for condition

of switching over to G winch mode.

FRONT WINCH

REAR WINCH

Function of the front drum and the rear drum

are exactly same.

P/T

The front drum is explained here as an example.

The function of respective parts for G winch
mode is same as “6.2.2 LIFTING A LOAD”.

In addition to these, the control pressure from
a proportional solenoid valve SOL-65 will
be output to the motor for minimum capacity

(Minimum displacement for G winch) to create

the G winch mode.
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G WINCH MODE LOWERING

6.2.7

Refer to “ELECTRIC CONTROL” for condition

of switching over to G winch mode.

FRONT WINCH

REAR WINCH

Function of the front drum and the rear drum

are exactly same.
The front drum is explained here as an example.

AWAW
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G
NFTT‘
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P ¥

REAR WINCH
2nd. SPEED
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1st. SPEED

‘AZ
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SOL-111
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ACCUMULATOR
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MAIN OIL
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mode is same as “6.2.4 LOWERING A LOAD

(POWER LOWERING)".
In addition to these, the control pressure from

The function of respective parts for G winch
a proportional solenoid valve SOL-65 will
be output to the motor for minimum capacity
(Minimum displacement for G winch) to create
the G winch mode.
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6.3 WINCH
6.3.1 WINCH INSTALLATION

Rope end should come out of mounting
plate end but not to protrude from drum
flange outer dia.

(2 x2-M20 x 60)
Tightening torque :
33310407 N'm
53 mm (246 to 300 ft-Ibs)

e U

\

yd AN
O Ql
O @ﬂ//

C
O o

/

Paint the wire rope
here in “WHITE”.

T

N\ gu

CLAMPING PROCEDURE OF ROPE END

>—>|

Machine front

B B
i ‘ [ [0 [T TT 11T \j L1 | [ [ TT TT T] \‘\ [T ] i
‘?ﬁ \u_u 3 - u_u‘ % ﬁ ‘u_u [+] - u_u‘ iEr-%,

= e 5

Install pin after
applying grease.

Install keeper plate
to make it engaged
completely with pin
groove.

Tightening torque :
35.1t042.9 N'm
(25.9 to 31.6 ft-Ibs)
Apply LOCTITE #263

NUT

Tightening torque :
154 to 188 N'm
(114 to 139 ft-Ibs)

)
R

R

—

Section A-A

Tightening torque :
35.1t042.9 N'-m
(25.9 to 31.6 ftIbs)
Apply LOCTITE #263

Install keeper plate
to make it engaged
completely with pin

groove.

Install pin after
applying grease.

Section B-B

Install pin after
applying grease.

Install keeper plate
to make it engaged
completely with pin
groove.

NUT

Tightening torque :
154 to 188 N'm
(114 to 139 ft-Ibs)

Tightening torque :
35.1t042.9 N'm
(25.9 to 31.6 ft-Ibs)
Apply LOCTITE #263

Tightening torque :
35.1t042.9 N'm
(25.9 to 31.6 ft:Ibs)
Apply LOCTITE #263

Install keeper plate
to make it engaged
completely with pin

groove.

Install pin after
applying grease.

8500-1 / 8500E-1
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6.3.2

CLUTCH
(FREE FALL BRAKE) T

[

Tightening torque :
504 to 616 N-m (371.7 to 454.3 ft-Ibs)
Apply LOCTITE #243

T

WINCH ASSEMBLY

~n_Amm 11

T

BREATHERS

Tightening torque :

39 to 49 N'm (28.8 to 36.1 ft-lbs)
Apply LOCTITE #577

TUBE

Tightening torque :

39 to 49 N'm (28.8 to 36.1 ft:lbs)
Apply LOCTITE #577

CONNECTOR

Tightening torque :

39 to 49 N-m (28.8 to 36.1 ft:Ibs)
Apply LOCTITE #577

View from A

For winch lifting

BLOCK

Tightening torque :

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

LEVEL GAUGE

@5

|-—B

REDUCTION UNIT

PLUG

Tightening torque :

88.2t0 107.8 N-m (65.1 to 79.5 ft:Ibs)
Apply LOCTITE #577

PLUG (FILL PORT)

Tightening torque :

88.2t0 107.8 N-m (65.1 to 79.5 ft:Ibs)
USE SEAL TAPE

View from B

After assembly, fill oil to the specified level.

(Approx. 15 L [4.0 gal])

Higher than level gauge red point and within the oil.
Extreme pressure gear oil SAE #80W-90 (APOLOIL

GEAR HE MULTI-SPECIAL).

<= OIL LEVEL (See note)

LEVEL GAUGE

Tightening torque :
504 to 616 N-m (371.7 to 454.3 ft-Ibs)
Apply LOCTITE #243

DRAIN

Published 12-16-15, Control #244-01
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6.3.3 REDUCTION UNIT ASSEMBLY

1. On mating surface, apply LOCTITE Punch to prevent Punch to prevent
: coming off after insertion. coming off after insertion.
#515 on inner face of sleeve and both of outer (3 x 2 locations) (3 x 2 locations)
periphery surfaces of the press fit in assembling.
2. &ZZ Apply 1 coat painting before winch drum is l ’

installed. @ @

But except machining face.

As for paint and film thickness, follow J’\ ’

KSC00H50Z003.
Detail item 21 Detail item 26
After assembling is completed, press the 1st
sun gear into the reduction unit by tapping it
lightly and confirm that it turns easily.
Clearance adjustment Apply Three Bond #1215 evenly on outer periphery
with item 32 shim to area and apply grease lightly on lip area and assemble.
0.3 to 1.0 mm (0.0118" to 0.0394"). Oil seal is to be positioned flush with the flange edge.
12 13
‘ j 4 5 7 8 11 [
?QQQJX}QQQQQQ% N
T =
RN ] Bk

5
B
@

Detail A w —6
[ 1;%6 *"
i R /—10
TL ﬁj —
P> « 51
I |
16 (
B ] { )
Q
dcee—S —— J
=z L ﬁ 30
w3 | LT
17 E \J L L 27
T |/
L/ I
19 g < / J[t} N
20
1|
29 %*; Wm&mg? ——33
%’ 88&% I 1)
18 21 2423 7 ‘ R BRI
25 2‘2 26 28 29 Z:WM—L
Tightening torque : Tightening torque :
109 to 133 N'm (80.4 to 98.1 ft-Ibs) 109 to 133 N-m (80.4 to 98.1 ft-Ibs)
Apply LOCTITE #243 (Apply in hole too.) Apply LOCTITE #243 (Apply in hole too.)
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N

© © N o o & w DN

_
- o

Spider

Gear ring
Retainer

Sun gear
Support housing
Sun gear
Support

Ring gear

Spacer

. Collar

. Bearing

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

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

Published 12-16-15, Control #244-01
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6.3.4 ADJUSTMENT OF DRUM LOCK

Do not adjust the drum locks until the boom and
hook block have been lowered to the ground.
Failure to observe this precaution may result in a
serious 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. RATCHET ——
If the pawl is not engaged in the bottom of the
ratchet, adjust the spring length to allow the
pawl to be engaged.

FRONT, REAR, THIRD (OPTION) DRUM LOCKS

20 mm (13/16") or more

2. With the release position, adjust the respective R
dimension as shown in the figure to the right. \
PAWL (lock position) ——#=
3. Push the drum lock knob in the release position PAWL (release position)—=, '
and check to see that the pawl is clear of the |
ratchet by at least 20 mm (13/16 in.). ‘

4. Operate the knob to the lock position, and to I[ﬁ

17

the release position and confirm that the pawl ‘ ‘

moves smoothly.

58 mm | | 58 mm
(2-5/16")| |(2-5/16")

109 mm 126 mm
A\ WARNING (4-5/167) 5"
Release position Release position

Place a signal person to prevent accident from at control cable at spring

. set length set length
rotating drum.
Failure to observe this precaution may result in a
serious injury.
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6.4 BRAKE PEDAL
6.4.1 ASSEMBLY DRAWING
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Section C-C
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// 29, 32, 35 ? Section D-D
AN Eg}Ag —
<—// 47
33

i 38 l
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Section A-A
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<48 17,28
= 44 3
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Machine front
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Section G-G Section F-F
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N

© © N o o & w DN

P e N . U U V. V- S e
© ® N o O A W N = O

Bracket
Lever assembly
Link
Pedal
Pawl
Link
Link
Link
Bracket

. Bracket

. Sems bolt

Pin

. Pin

. Pin

. Pin

. Bearing

. Pin

. Bolt

. Spacer

TIGHTENING TORQUE TABLE

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

Spacer 39.
Bolt 40.
Spacer 41.
Shim (0.4) 42.
Shim (0.6) 43.
Shim (0.9) 44,
Cotter pin 45.
Cotter pin 46.
Cotter pin 47.
Bolt 48.
Bolt 49.
Sems bolt 50.
Nut 51.
Nut 52.
Washer 53.
Lock washer 54.
Plate 55.
Washer 56.
Washer

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

Name Size Tightening Torque
29. Bolt M12 x 40 37.3t0 45.1 N-m (27.5 to 33.2 ft-Ibs)
42. Capscrew M10 x 70 30.4 t0 38.2 N'-m (22.4 to 28.2 ft-Ibs)

* When installing item 16. Bearing, fill in enough

amount of grease.

* Apply MOLYKOTE on each rotating area.

Published 12-16-15, Control #244-01
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6.4.2

Adjustment

1.

Adjust the eye bolt until the dimension S is 53
mm (2-3/32 in.).

Depress the brake pedal until the valve spool
reaches the stroke end.
(Dimension S = 37.5 mm [1-8/16 in.])

Bring the (47) capscrew into contact with the (2)
lever assembly in the status described in the 2
above, and loosen 3/4 turn (protrude upward) to
adjust the dimension S until it is 38 mm (1-8/16
in.) to 38.3 mm (1-8/16 in.).

Then, tighten the nut.

Raise the (2) lever assembly up, and return the
valve spool to the neutral position.

(Dimension S = 53 mm [2-3/32 in.])

Bring the (30) bolt into contact with the (2) lever
assembly, and loosen 3/4 turn (protrude left).
Then, tighten the nut.

(Dimension S =

52.3 to 52.5 mm [2-3/32 to 2-1/16 in.])

Adjust the (52) spring until the dimension L is
70 mm (2-6/8 in.) in the status described in the
4 above.

Ensure that the effective stroke of the (40) valve
from the time when the pedal is depressed to
the time it is released is 15 mm (19/32 in.).

ADJUSTING THE BRAKE PEDAL

: .

EYE BOLT

13%@

=]

ADJUSTING STROKE :
15 mm (19/32")

70 mm (2-6/8")

112 mm (4-13/32")

8500-1 / 8500E-1
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6.4.3 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.

When bleed the air from the brake circuit, be sure
to lower the hook onto the ground, and select the
“free fall” mode.

Then, ensure that the drum does not rotate even
when you release your foot from the brake pedal.
Failure to observe this precaution may result in a
serious injury or loss of life.

1. Bypass the quick coupler of the winch brake
section with a hose, while the engine is stopped.

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.

BYPASS HOSE

Published 12-16-15, Control #244-01
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7. BOOM HOIST SYSTEM

The boom hoist system consists of the main pump
(No.1), 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
supplied 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.

Published 12-16-15, Control #244-01 7-1 8500-1 / 8500E-1
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71 APPARATUS AND COMPONENTS LOCATION

Refer to the article “7.2 CONSTRUCTION AND
FUNCTION?” for circuit diagram and function.

BOOM DRUM MOTOR, REDUCTION UNIT

POWER DIVIDER
HYDRAULIC PUMP
HYDRAULIC OIL TANK

\— CONTROL VALVE
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BOOM DRUM
é./ LOCK KNOB
o

—

LEFT LEVER STAND

BOOM DRUM LOCK
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7.2.2 RAISING BOOM

Pressurized hydraulic oil from the No.1 pump
flows into 4 section side of the main control
valve.

The pressurized oil from the pump for control
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 section valve and 4 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
enters into the negative brake cylinder through
the valve block (4 section hyd. selecting valve)
and the motor brake is released.

Main pressured oil flows into the control valve
enters into the raising side of the boom drum
motor by the boom section spool and the boom
is raised.
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MAIN O1L
COOLER

0. 294 V7
MPa [j

SUB OIL
COOLER

A

‘ssl%

SW P1A
woax 0.8 ) RETURN
S0L-59 50L-58 - BLOCK
0PT 0PT oo ‘
Ti,i, N E ‘ } |
A3 A4 A5 AB A7: AB: |
: = \ A
| r= |
! * | :\
P1 P3 P4! P5 !
Tﬁ%* e e Rt s B \
T o
ISOL-18] 50L-37|  SO0L-3B]  S0L-36] sm—;5i ! ‘ ‘
(OPT) a3 2 A3 Ad L A5 !
: : P :
P08} (Pug ] ‘
. .
=P Pl Pis Pi5 PM _Pi3 apia pint }
D Ul ]D (FRONT) ] (REAR) U ]D oo U],
L J ) J ) J J JJ D
v Lo Do) Losrpieed |
| ]
|
‘,7,HH,7,7,7,7,7,7,7,JL,4 A

Y

Published 12-16-15, Control #244-01

7-5

8500-1 / 8500E-1



[ 7. BOOM HOIST SYSTEM ]

7.2.3 NEUTRAL (HOLDING BOOM)

When the control lever is returned to neutral,
control pressure from the remote control valve
is shut off and main control valve spool returns
to neutral and pressured oil from the No.1 pump
passes through the control valve and returns to
the tank without load.

The stopped motor tends to rotate toward
lowering side by boom weight.

But the return oil flow is shut off by the
counterbalance valve and motor does not
rotate.

At the same time, pressured oil flows into the
boom drum motor brake cylinder returns to the
tank through the valve block (4 section hyd.
selecting valve) and the motor brake becomes
actuated.

(Negative brake)

Therefore the boom is held by the counterbalance
valve and motor brake.

o P! J”iL 7j*\‘
o PZ‘ P02 a2
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7.24 LOWERING BOOM

The pressured oil from the No.1 pump flows into
the 4 section side main control valve.

The pressurized oil from the pump for control
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 lowering
side, to make the pressurized oil for control
pass through the remote control valve, 8 section
valve, 5 section valve and 4 section valve and
enter into the [PDB] port of the control valve to
move the boom section spool.

At the same time, pressurized oil for control also
enters into the built in motor brake in the boom
drum motor and the motor brake is released.

Main pressured oil flows 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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7.3 BOOM HOIST WINCH
7.3.1 BOOM HOIST WINCH INSTALLATION

When boom hoist winch is to be installed or removed,
perform work observing the following tightening torque
and note.

After assembly, fill oil to the specified level.
(Approx. 5 L [1.3 gal])

Higher than level gauge red point and within the oil.
Extreme pressure gear oil SAE#90 (API-GL4) or
SAE#80W-90.

Tightening Torque : Apply grease lightly
63 to 77 N-m (46.5 to 56.8 ft-Ibs) on O-ring and its
Apply LOCTITE #243 mating surface.

o H OIL FILL PORT (PF3/4)
i 1 N OIL LEVEL GAUGE (PF3/4)
ﬁ T ] © |F }ﬁ { OIL LEVEL mmp 2\
L | =
[E % L o ]
i A H— ’ O
i R igi= O |
i <—A ] OIL DRAIN PORT (PF3/4)
1
= p_”u_?\u\ I I w/m‘ r = —
19 Ll [

I
Tightening Torque :

154 to 188 N-m (114 to 139 ft:Ibs)

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 :
35.11t042.9 N-m (25.9 to 31.6 ft-Ibs)
Apply LOCTITE #263

Tightening torque :
35.11t042.9 N-m (25.9 to 31.6 ft:Ibs)
Apply LOCTITE #263

Tightening Torque :

172 t0 210 N-m (127 to 155 ft-Ibs)

After installation of the winch, tighten the
bolts to extent that the winch does not move.
Then tighten the nuts to the specified torque.

Before installing the winch, place the
wedge into the revolving frame bracket
as shown.

Section A-A
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7.3.2

REDUCTION UNIT ASSEMBLY

*  Apply LOCTITE #515 on the mating surface as

shown

Apply Three Bond #1215 on O.D. area and
grease lightly on lip area and assemble.
Note on assembly direction. (As shown)

Apply Loctite #577

2,3 5

1

6 4

i

52

L 13132

7

p

After insertion,
punch to lock.

After insertion,
punch to lock.

Tightening torque :
222 to 272 N'm (164 to 201 ft-Ibs)
Apply LOCTITE #243 (To hole side)

11 1314 16

8 9 1015

12

—~

17 16 20
18/19| 2119 22 23252624
L 1

) P

RUUUENIIN
C
'SR

Tightening torque :
22210272 N'm

(164 to 201 ft-Ibs)
| Apply LOCTITE #243

Tightening torque :
463 to 534 N'm
(322 to 394 ft:Ibs)

Apply LOCTITE #243

28

44

~—50

33

33 34 35 36

Fill the grease inside and
inside cavity of this bearing.
(Shell alvania EP-2 or equivalent)

Tightening torque :
92to 112 N'm

(68 to 83 ft-Ibs)
Apply LOCTITE #243

Tightening torque :
92t0 112 N'm
(68 to 83 ft:Ibs)

Apply LOCTITE #243

43

45

After insertion,

punch to lock.
(3 places)

47

38 39 40 41,42

49

i

4‘8

Install the plate with
item 45 pin horizontally
positioned.

(Note for phasing)

Tightening torque :
70.6 to 86.4 N'm
(52 to 64 ft:Ibs)

Apply Three Bond #1215 on O.D.
area and grease lightly to lip area
and then assemble.

8500-1 / 8500E-1
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1. Cover 19. Thrust washer 37. Sun gear
2. Grease fitting 20. Needle bearing 38. Ring gear
3. Cap 21. Pinion 39. Carrier
4. Sleeve 22. Hex. set screw 40. Spacer
5. Plate 23. Pin 41. Plug

6. Oil seal 24. Sleeve bearing 42. O-ring

7. Drum 25. Bearing 43. Snap ring
8. Bearing 26. Snap ring 44. Collar

9. Bearing 27. Hex. set screw 45. Pin

10. Cover 28. Hex. set screw 46. Oil seal
11. Pin 29. Hex. set screw 47. Sleeve
12. Thrust washer 30. Snap ring 48. Plate

13. Pinion 31. Bearing 49. Retainer
14. Needle bearing 32. Plate 50. Plate

15. Ring gear 33. Hex. set screw 51. Plate

16. Spring pin 34. Sun gear 52. Stud bolt
17. Spacer 35. Carrier

18. Bearing 36. Snap ring

TIGHTENING TORQUE TABLE

Name Size Tightening Torque : N-m (ft:Ibs)
22. Hex. set screw M16 x 90 222 to 272 (164 to 201)
27. Hex. set screw M16 x 35 222 to 272 (164 to 201)
28. Hex. set screw M20 x 70 436 to 534 (322 to 394)
29. Hex. set screw M12 x 85 92 to 112 (68 to 83)
33. Hex. set screw M12 x 25 92 to 112 (68 to 83)
41. Plug 70.6 to 86.4 (52 to 64)
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7.3.3

BOOM DRUM LOCK ASSEMBLY

When the assembly is complete, fill grease until it is

squeezed out from the clearances of the pawl.

Tightening torque :

Tightening torque :
24.11t0 33.9 N'm (17.8 to 25 ft-Ibs)

SEMS BOLT
Tightening torque :
19.4 t0 23.6 N'-m (14.3 to 17.4 ft-lbs)

24.1t0 33.9 N-m (17.8 to 25 ft-lbs)
4 4 ~
HOSE
0
(@]
% 7
Yy A
CONNECTOR

Tightening torque :
21.5t024.5N'm (15.9 to 18.1 ft:Ibs)
Apply LOCTITE #577

/7 BRACKET

GREASE FITTING

Tightening torque :

21.5t024.5N'm (15.9 to 18.1 ft:Ibs)
Apply LOCTITE #577

8500-1 / 8500E-1
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7.3.4 ADJUSTMENT OF BOOM DRUM LOCK

Do not adjust the drum locks until the boom and
hook block have been lowered to the ground.
Failure to observe this precaution may result in a
serious 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
ratchet, adjust the spring length to allow the
pawl to be engaged.

2. With the release position of drum lock, adjust
the respective dimension as shown in the figure
to the below.

BOOM DRUM LOCK |

RATCHET

26 mm (1") or more~~

PAWL P R
(lock position) —————x COnteI/ € position at
ro
Nt ble s
PAWL e 1 Stlength
it ) 12mm (4.7 o0
(release position) mv (4-716)

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 26 mm (1 in.).

4. Operate the knob to the lock position, and to
the release position and confirm that the pawl
moves smoothly.

Place a signal person to prevent accident from
rotating drum.
Failure to observe this precaution may result in a
serious injury.
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8. SWING SYSTEM
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8. SWING SYSTEM

8.1 APPARATUS AND COMPONENTS LOCATION

The swing system consists of the swing pump (No.3),
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 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,
REDUCTION UNIT

SWING PUMP (No.3)

SWING GEAR

SWIVEL JOINT

SWING BEARING

Published 12-16-15, Control #244-01
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8.2 CONSTRUCTION AND FUNCTION
8.2.1 HYDRAULIC SCHEMATIC

1. Swing neutral free circuit

REMOTE ‘
CONTROL S0L-3
CUT =

DR2 MAIN O1L
COOLER UB 0L

oo DR4 ] COQLER

=
D& 0[] %
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2. Swing neutral free/brake, swing angle
limit (Option) SWING

|
i»,,,,,,iﬁi,iﬁ ] SPB

A3 iAQ Al

| |
! CONTROL S0L-3
! CuT L*ipfq

P T 1Ps
l N1\ i p— :
| e N : i
o e T T ;
I B S Y | |
PSb fp Ha il gy (P sa 50L-109)50L-1

I R L I -

SWING
v

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, .
A2 3 P%}ACCUMULATOR

<EO MATN CONTROL VALV%) ! HIGH AND LOW
TRAVEL SPEED
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MAIN OIL
COOLER SUB O L
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] “;//
s
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O'Mg’a {<> !
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| \
Iy 0309090909092 0 — ]
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8.2.2 SWING (NEUTRAL FREE)

The working principle of right swing, and left
swing are identical.

The right swing is explained here.

[The swing brake is released (“SPB” SOL-5 is T ——n
actuated).] | DR

s . | T )
The pressurized oil from the swing pump (No.3) | Y ﬁm ) SRLY SPE
is led to the swing control valve. L,J,i,i, B ,7,4

On the other hand, the control pressurized ﬁ ****** TW ******* P%

oil from the control pump flows through the }
accumulator, and into the valve block, swing L J 3
remote control valve. I N N ¢ :
Pia !

[The function lock lever is in the “WORK” °ob ');’<'w'g_';'+'p";""'"'~'# 1 Hm\ f‘lTb-A“l-w-o«a "Sa ) Teoier 10 \—S i }
position (SOL-3 is actuated).] ‘ t’ T )
Tii*i*iflffiﬂj 3

When the swing control lever is turned to right Yoo = |

. . P/T T ‘
swing (toward to the operator), control oil pass e A Lg 97 aMPa
. _

through the remote control valve and flows into

|
|
|
:

the (PSb) port of the control valve and move the
spool (A). 60 MAIN CONTROL VALVE>
The main pressurized oil control by the control it - it (¢ % A
. . . | S0L-50 @ : ¢ ACCUMULATOR
valve is fed the swing motor to run the swing ! N N S R Y S S !
motor. 3 T | ! o
- : ;@ % ! | T, [ +
| o i L | lAGls
i E . - AT‘ e - igJ £ P/T
| ‘ DI

MAIN OIL
COOLER SUB O L

[ DR4 COOLER

== A
5%%%5 wil g
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8.2.3 STOPPING (NEUTRAL FREE)

When the swing control lever is returned from
the swing position to the neutral position, the
control pressure from the remote control valve is
shut off, and the control valve spool (A) returns
to neutral.

As a result, the main pressurized oil from the
swing pump (No.3) returns to the tank with no
load.

Although oil supply to the swing motor is cut off,
but the return oil circulates within the motor and
valve.

Therefore motor continues to rotate with its
inertia.

(When the swing brake released position
selected.)

To stop the swing motion, turn the swing control
lever gently to the opposite direction to generate
the brake pressure at the swing motor outlet
port by the pump pressure.

MAIN OIL
COOLER

% 4] ‘*j%/

sUB O1L
COOLER

REMOTE
CONTROL
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8.24  SWING (NEUTRAL FREE/BRAKE MODE SELECT)

The working principle of the rightward swing, SWING
identical to that of the leftward swing, is shown SWING

below.[The swing brake is released (“SPB” _%_

SOL-5 is actuated).]The pressurized oil from the 1 I y

swing pump is led to the swing control valve. e — ] — == (pra
On the other hand, the control pressurized !
oil from the control pump flows into the valve ‘ Y w4 B pR! -
block, swing remote control valve, and brake k | B R

mode select solenoid valve (SOL-48) built in the P - r-- Ps !
swing control valve through the accumulator. .-ﬁﬂpé‘ “{? S ) - - ! - A | S SO

SoL-48 T ! A
[The function lock lever is at the “Work” position | ; ‘

oo ----oy ‘ ! ~_P3Yy P2y Pl
(SOL-3 is actuated).] | :
o LAl
1 : REMOTE /lﬂﬁng
3 CONTROL 503
! ; cuT ~

Y

|
|
|
1. Neutral free mode L 777 77777 i I o

e
When the swing mode selector switch on
the monitor in the operator’s cab is set to WP = ‘

‘ S
the “free” side, the control pressurized oil & ! T i @
| p \ S0L-42

flows through the solenoid valve (SOL-48) B Al !
to move the spool (B) of the swing control - - % !
valve to the full stroke. R
In this status, when the swing control ‘ !
lever is swung down to the right swing N Y
side (back ward), the control 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.

SWING
b

P/T

Y

MAIN OIL
COOLER SUB O L
COOLER
% 4] “1/
Y

e

U

M;}a‘ <>! !

o

| |

-
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2. Neutral brake mode SWING

When the swing mode selector switch on
the monitor in the operator’s cab is set to
the “brake” side, the solenoid valve (SOL-
48) is actuated 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 control 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 b (o
the control valve is fed to the swing motor

to run the motor.

SWING
REACTION §>

-
-

P/T

Y

MAIN OIL
COOLER SUB OIL
COOLER
088 %] ‘*j*?/
Y
[ s
— I
!
Mg’a! 77! !
=
|
Y e A
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8.2.5 STOPPING (NEUTRAL FREE/BRAKE MODE SELECT)

When the swing control lever is returned from SWING
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 1 N

neutral. f*****’i*i*i*i;,ij”” DR4

Thus, the main pressurized oil returns to the ‘ kf DRi
. ‘ S —
tank with no load. J?A“QWB — _— SPB> | —i7 SX;{E?NG
1. Neutral free mode e S 1Ps ] BRAKE
| e ) R e - s N N A U S R
Y W . - !
Although the pressurized oil flow to the i 4 - Y i - N o1 I -2 SN /2 R U R 4 (sPB) 3
swing motor is shut down, the returned oil ‘ B L : | B} AL T
circulates in the motor and valves, since | Y ALY e S0 il A Mi i |
the spool (B) has been moved to the full - — f’iﬁﬂ"*ff’jg’f; 777777 I X» } _4_51‘50“5 o
stroke by the pilot pressure. b Weo. s _‘h — H A Y ij‘ 00.8 : 3 REMOTE | ! !
Thus, the motor continues rotating by F ] | Ri - ] } ESMROL soL-3 | iy
I I - ! i | Py |
inertia. (The swing brake is released.) L ‘ a2 o | 1 S
) . . b7 | g ‘ — | | | i >‘L,,,J
To stop the swing motion, carefully swing L . L 27 5vPa | Y oL s | 1 | |
down the swing control lever to the ] . ALl ‘ ] G } }
opposite side. ~< @ : &
PP Go MAIN CONTROL VALVE> LSOH | ! REACTION 3
,,,,,,,,,,,,,,,,,,,, o A o P%; T =B i A
e ACCUMULATOR |
s |14 @ 1
075 | 1 AGH
A
) P/T
ga"’;fjpg”} V

Y
MAIN OIL
COOLER SUB O L
COOLER
%88 2] “1?/
Y
[ R
1| |
M;’a! 77! !
Lo
‘ |
|
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[ 8. SWING SYSTEM ]

2. Neutral brake mode SWING

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 "‘“f““
returned from the swing motor passing
the restrict or 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 < @
Go MAIN CONTROL VALVE> |
P
>

Ll
REMOTE %
CONTROL |

cuT S

SWING
REACTION §>

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 completely when external
forces are always applied, including the
operation on a slope or on windy days.

P/T

Y

MAIN OIL

COOLER
7777777 SUB O1IL
! DR4 COOLER

Bl A A
CE L i

o
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8.3 CONSTRUCTION OF THE SWING SYSTEM
8.3.1 SWING REDUCTION UNIT

’/ie

I

1 5
— )
i .

—

- L
71

|

oo o
Name Tightening Torque Weight
1. Reduction unit - 395 kg (875 Ibs)
2. Motor — 64 kg (141 Ibs)
3. O-Ring - -
4. Bolt M16x45 mm / 145 to 177 N-m (107 to 131 ft-lbs) -
5. Tube - -
6. Level gauge — -
7. Bolt M20x140 mm / 500 to 618 N-m (369 to 456 ft-Ibs) -

Published 12-16-15, Control #244-01
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[ 8. SWING SYSTEM ]

8.3.2 REDUCTION UNIT ASSEMBLY

Apply Apply 27 20 13 i i =
LOCTITE#515  LOCTITE #515 W /ousing 32. Shim (t=0.2)
s sl 18 8 2. Housing 33. Shim (t=0.5)
55
/6/4 4. Pinion 35. Shim (t=1.2)
A’ 20 7. Sun gear 39. Shim (t=1.6)
7T I 4
‘H = i ‘ 8. Pinion 42. Spacer
9 9. Pinion 43. Thrust button
|
13. Pin 44. Retainer
\
52 16. Bearing 45. Shim (t=0.1)
” 1 1@1] 17. Bearing 46. Shim (t=0.2)
B / 18. Bearing 47. Shim (t=0.3)
¥ N\ 35,39 ] v 19. Bearing 48. Housing
E @7 20. Bearing 49. Shaft
LK s m El | 21. Oil seal 50. Ring gear
RN y %Kﬁ > B 22. Plug 51. Gear
= r AN 19 24. Plug 52. Pin
‘7 ‘H | 25. Retaining ring 53. Pin
y = —— ot oo 26. Capscrew 54. Plate
E ol - 27. Capscrew 55. Spring pin
i m 28. Capscrew 56. Shim (t=1.0)
ﬁT , 7 %m ’e ) 29. Capscrew 57. Shim (t=0.4)
y 31. Capscrew
4 r% l / % TIGHTENING TORQUE
= 7 Tightening torque : N-
// 4 Name Size g g foraue m
M (ft-Ibs)
o 51
/ 22. Plug PT 1/2 57.9t0 71.6 (42.7 to 52.8)
24. Plug PT 3/4 88.3to 108 (65.1 to 79.6)
| 28 26. Capscrew’ | M20x140 [500 to 618 (369 to 456
Apply LOCTITE #515 16 7 P ( o )
21 ‘ T 27. Capscrew’ M20x150 |500 to 618 (369 to 456)
Apply LOCTITE #515 2
P 2" > 28. Capscrew’ M12x35 | 109 to 132 (80.4 to 97.4)
L/ Apply LOCTITE #515
p———— ] 29. Capscrew’ M16x40 | 255 to 314 (188 to 232)
im adjustment : 49 43 50 7 53
?60050?00.18 gw(;ng . p 31. Capscrew’ M8x20 |31.4to 39.2 (23.2 to 28.9)
) to 0.0059")
/ * Apply LOCTITE #243 to capscrew.
i %
45, 46, 47, 57 % \ 24
) Approx. 394 kg (870 Ibs)
42
32, 33, 56 —/ Assembly total weight (Without motor)
\/_J Shim adjustment :
0to 0.2 mm -

(0 t0 0.0079")

Detail A Detail B
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[ 8. SWING SYSTEM ]

8.3.3 SWING BEARING

BOLT TIGHTENING PROCEDURE

1.

(1)

()

®)
(4)

©®)

(1)

()
®)

Lower frame side

Tighten 2 bolts which are positioned 180
degrees apart each other on the lower frame
side with 147 N-m (108 ft:Ibs) torque.

Tighten 2 bolts which are positioned 90 degrees
apart from the previously tightened bolts with
147 N-m (108 ft-Ibs) torque.

Tighten diagonally positioned bolts with 147
N-m (108 ft-lbs) torque.

Tighten all bolts with 311 to 381 kN (69,915 to
85,652 Ibf) tightening force.

(Tightening torque shall be checked with axial
force measurement.)

Ref : tightening torque 1.75 to 2.13 kN-m
(1,290 to 1,571 ft-Ibs)

After tightening to the lower frame, apply
enough amount of molybdenum sulfide grease
(Shell Alvania EP grease LF) on the gear tooth
face.

Upper frame side

Tighten 4 bolts on both side of front, both side
of rear of the upper frame with 147 N-m (108
ft-Ibs) torque.

Tighten diagonally positioned bolts with 147
N-m (108 ft:lbs) torque in order.

Tighten all bolts with 255 to 311 kN (57,326 to
69,915 Ibf) tightening force.

(Tightening torque shall be checked with axial
force measurement.)

Ref : tightening torque 1.28 to 1.56 kN-m
(944 to 1,150 ft-Ibs)

The figure shows the outer race is rotated 180
degrees.

Assembly total weight Approx. 769 kg (1,695 Ibs)

Outer ring soft zone
(Stop plug)

1

Outer race (mounted on upper frame)
front direction

Carbody (lower)
forward direction

|

Section A-A

Tightening force :
311 to 381 kN

(69,915 to 85,652 Ibf)
Apply LOCTITE #243

Y
[T T

Y7

(U

Tightening force :
255 to 311 kN
(57,326 to 69,915 Ibf)
Apply LOCTITE #243

Published 12-16-15, Control #244-01
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8.3.4

SWING LOCK

=p

|<+—B

|+—B

Release position

88 mm
(3.46")

Lock position

\ \—YOKE
LOCK NUT

>—|
>—

”\T

1
UPPER g o~
FRAME o
0 T
[sp]

;

k\ W J NN
Apply grease »
when installing.
Release position
CARBODY I
. +
o N 8¢ .
Lock position

N\ N

Section B-B

Published 12-16-15, Control #244-01
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9. TRAVEL SYSTEM

9.1 APPARATUS AND COMPONENTS LOCATION ..o, 9-1
9.2 CONSTRUCTION AND FUNCTION ...t 9-2
9.2.1 HYDRAULIC SCHEMATIC ... 9-2
9.2.2 TRAVELING (RIGHT SIDE FORWARD).......ccooiiiiiiiiccniccicsccce s 9-3
9.2.3 STOPPING . ...ttt 9-4
9.3 CRAWLER ...ttt 9-5
9.3.1 DRIVE ASSEMBLY ...ttt 9-5
9.3.2 MOTOR AND REDUCTION UNIT ..o 9-6
9.3.3 ADJUSTMENT OF SHOKE ... 9-9
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[9. TRAVEL SYSTEM ]

9. TRAVEL SYSTEM
9.1 APPARATUS AND COMPONENTS LOCATION

The travel system consists of the No.1 pump, the main
control valves, the travel motors, the travel reduction
units, the upper/lower rollers, the drive tumblers, idlers
and shoes.

Pressurized oil from the No.1 pump is controlled by
the 2 main control valves.

This pressurized oil flows through the swivel joint and
then into the left and right travel motors to run their
respective motors.

A spring set/hydraulic release disk brake is installed
on each of the two travel motors (built-in type).

As for circuit diagram and function of travel (right
forward and stopping), refer to the article “9.2
CONSTRUCTION AND FUNCTION”.

REDUCTION UNIT
DRIVE TUMBLER

A A

B ===
=

SWIVEL JOINT

TRAVEL MOTOR

=

UPPER ROLLER

IDLER

(GURD I )
— )
S S

LOWER ROLLER
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[9. TRAVEL SYSTEM ]

9.2 CONSTRUCTION AND FUNCTION
9.2.1 HYDRAULIC SCHEMATIC

SWIVEL JOINT

TRAVEL

o A
TRAVEL
(R.H.)
‘ TRAVEL@
| RAVEL(PLB)
all i a2 al,

,,,,,,,,,,

L R ———.

TRAVEL

E,
(Ei[g) e oo Y@,,,,} (L. H.) (R.H.)
G I

| SOL-104

Lmeaxcutﬁ

5l p 2 31 61 TL 4
IR RS
D | GOED

1 !
| =l
UL T
RS
o
| SUB o L
i I
COOLER |
COOLER |+ I REMOTE
! ! CONTROL
I L‘ ‘J cCuT
I ]
AT i PSIT0)--
- - I
— 1 ‘ : L
I I | 1
% Y4l :
!
I I I
L1 \ o
‘ |

HIGH AND LOW
TRAVEL SPEED

8500-1/ 8500E-1 9-2
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[9. TRAVEL SYSTEM ]

9.2.2

Traveling the right and left sides, to the forward
and reverse are basically the same operation.
We will use a right side forward operation as the
example here.

Pressurized oil from the No.1 pump is directed
into the control valve.

The oil from the No.3-1 pump, however, goes
through the accumulator and into the travel-
circuit’'s remote control valve, (The function lock
lever remains in the “WORK” position [SOL-3 :
ON position].)

When the right travel 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 travel section.

The pressurized oil directed by the control valve
then goes through the swivel joint and run into
the travel motor.

At the same time, this oil runs into the pilot of
the brake valve and the brake cylinder.

The oil in this cylinder releases the negative
brake, and the oil in the brake valve pilot moves
the spool, so that the pressurized oil releases
the mechanical and hydraulic brake.

The pressurized oil that activated in the travel
motor is free to return to the reservoir.

TRAVELING (RIGHT SIDE FORWARD)

SWIVEL JOINT
c
A A TRAVEL
TRAVEL
E
T(EAVHE)L (PMS) R A = (L H) (R.H.)
—— ~
1 TRAVEL
H A (L.H.)‘ﬂu@
__ay IR =20 a3y aal) T N -1
[ v oAl sl T Azl Te2 T ad |B3 T A4 |32 SIRER ‘
| e ‘D | |u 1o |u oo | Vel e !
| : : | 1 :
G1 G2 ] | ! 4 | ! L4 ! p+,j QL
’—5*771 K—— P'X**‘ | o g i g g | | g O
PN A AL - | '_ila_ [ [ [ — | T q
‘ T ‘ o Pl T Ir Pl
P2 = A2 s
\ T Ls  iowpal ‘ g g F ‘ HE %TE s
! | Lo bR ‘31-9 ! ! ! ‘ 131, 9 . :
TR S = ERCLI G " ! ! ! ‘ | M T ‘
g | P T T )| e e
! ; sOL=111 bl 2 © b3 (0 b4 © |

HIGH AND LOW
TRAVEL SPEED

1o COOLER REMOTE <I>
| pa— IE N
! — ! I ! -1 [ !

‘ TiT ‘ _— PS1Op--1

| | WO | |
| I ] 1

! s : | ‘

- - - _J
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9.2.3 STOPPING

When the right travel control lever is shifted
back to neutral from travel position, the flow
from the remote control valve is cut and the
spool of the control valve moves to neutral ¥ 5

" TRAVEL 5
position. (R. 1) (PMS) orey— é‘f""‘ ..... e : TR.AleL TRAVEL
G

. . ‘ (L. H.) (R. H.)
At the same time, the pilot pressure on the PRF \
he piot o G F =i ey
travel brake valve is discontinued, and the ‘ i O e
V. S I —

spool in the brake valve also moves to neutral -
position. !

i ‘ ‘ ! ‘
At this time inertia may continue momentarily to Tiftwi g‘gi,fj pi—w‘ i Jﬁgm Jﬁgw : ‘ P/Jrif i : wﬂ%g@
rotate the travel motor. ) = -~ e Z= = =i pra=ts — = 1
This creates negative pressure on the supply ”1 ‘ ‘ E E

side and high pressure on the return side. i @ ,,,fﬂ, e ‘ R g o * ] | W
Therefore, the supply side is connected to the ‘ 1

reservoir in neutral.

If extreme pressure develops 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.

SWIVEL JOINT

Y
L

A

TRAVEL
(R. H.)

]

HIGH AND LOW
TRAVEL SPEED

CONTROL
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9.3 CRAWLER
9.3.1 DRIVE ASSEMBLY

PF1/2 (D)

2-PF1 (VA, VB)

PF1/4 (P)

Tightening torque :
500 to 618 N-m (369 to 456 ft-Ibs)
Apply LOCTITE #243

i %W
i

]

]

H‘

(i

H i © ©
j"—: O—©)

\ D

=

H‘ ]

— . .
mi= Tightening torque :
91;:3 1,010 to 1,250 N-m
] I Inl (745 to 922 ft-Ibs)
- B Apply LOCTITE #243

L CRAWLER FRAME

Assembly weight Approx. 510 kg (1,120 Ibs)
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9.3.2 MOTOR AND REDUCTION UNIT
1‘3 151618 2120 19 22 29 24 2328 27 26 71 30 38 585760 66 48 51 41 2-M8 restrictor
_ Apply LOCTITE #243
33*%@ T pply
ta— [ O
T
& AR M 5040 75 6165 72
4 :ﬁu"f
12 I
3 E | I H
~ HH T I
- \l i \J@@j{ Keep centerline o ID’ N
i | : parallel to 70
— JE ground surface 46
| —— in transportation 54
17 g N i p 1-—63,73,75
;/E'% - l*74,76
A= HL o =~
10 - = u ~—39
9 J: B B
b T T
1 —= D = j
7 (R i
" ST
/ :
36%@ rm:%
‘[ 1 j] 56 62 49 59 64 4244 43 5253 78 45 67 69
L B T joh |
Seal tape 34 25 35 55 47
0 to 0.17 mm clearance
: Adjust clearance with one
Apply LOCTITE #515 Apply LOCTITE #515 coﬁtpapc!%/sodlrftgce. or two pieces of shim
D .

31
32

e §

0 to 0.1 mm clearance

Adjust clearance with

1.1 to 1.6 mm clearance
Adjust clearance with shim

shim asemble thin
\ shim on the left side

—

Detail A

Detail B

8500-1 / 8500E-1
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©
@
~
~

84 80 82 77,81 83

AW

-4
PN

=)\

Without removing

e |

o) /]9

79 rust-preventive agent.
o4
87 . 1
86, 92 {\\[\(-) !\© { F HZZZLQ 4 S&:Z?C‘% )
76, 91 @ [ vt &/éj;‘

/) ST
i
—
\/\@)<>
A\
ol

Assemble location
of carrier pin (19)

o
M
W
O
O

3 pc's to be positioned
against valve port (VA, VB)
as shown in the figure.

iS¥i
O
e
O
O

=S ——
90 89 93 85 68

Without removing
rust-preventive agent.

Section C-C

Assembly weight Approx. 510 kg (1,120 Ibs)
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[9. TRAVEL SYSTEM ]

1. Cover 25. Ring gear 49. Pivot 73. Plug
2. Carrier 26. Housing 50. Spring holder 74. Plug
3. Carrier pin 27. Taped roller bearing 51. Piston assy 75. O-ring
4. Bearing 28. Shim 52. D-ring 76. O-ring
5. Thrust washer 29. Spring pin 53. D-ring 77. O-ring
6. Planetary gear 30. Floating seal 54. Check valve 78. O-ring
7. Spring pin 31. Thrust ring 55. Retaining ring of C type 79. Overload relief assy
8. Spacer 32. Shim 56. Retaining ring 80. Spool
9. Sun gear 33. Capscrew 57. Shifter piston 81. Plug
10. Sun gear 34. Capscrew 58. Piston seal 82. Spring holder
11. Carrier 35. Capscrew 59. Ball joint 83. Spring
12. Carrier pin 36. Capscrew 60. Ball 84. Connector
13. Bearing 37. Capscrew 61. M6 restrictor 85. Spool assy
14. Thrust washer 38. Casing 62. Oil seal 86. Cover
15. Planetary gear 39. Rear cover 63. Spring of check valve 87. Spring
16. Spring pin 40. Cylinder block 64. Spring of cylinder 88. Spring holder
17. Sun gear 41. Shoe retainer 65. Spring of brake 89. Restrictor
18. Carrier 42. Friction plate 66. Bearing 90. Spring
19. Carrier pin 43. Brake piston 67. Bearing 91. Plug
20. Niddle bearing 44. Separated plate 68. Hex. socket head bolt 92. O-rings
21. Thrust washer 45. Valve plate 69. Shim 93. O-ring
22. Planetary gear 46. Shaft 70. Parallel pin 94. Socket head cap screw
23. Coupling 47. Coupling 71. Plug
24. Holder 48. Swash plate 72. Plug
TIGHTENING TORQUE TABLE
Name Size Tightening torque : N-m (ft-lbs) Remarks
33. Capscrew M10 x 30 61.74 to 75.46 (45.5 t0 55.7) Apply LOCTITE #243
34. Capscrew M12 x 30 106.2 to 129.8 (78.3 t0 95.7) Apply LOCTITE #243
35. Capscrew M16 x 45 264.6 to 323.4 (195 to 239) Apply LOCTITE #243
36. Capscrew R (PT) 3/4 88.29 to 107.91 (65.1 to 79.6)
37. Capscrew M8 x 35 30.38 to 38.22 (22.4 t0 28.2) Apply LOCTITE #243
68. Hex. socket head bolt M16 x 45 206.5 to 254.5 (152 to 187)
71. Plug NPT 1/16 11.74 to 15.66 (8.7 to 11.6) Apply LOCTITE #243
72. Plug NPT 1/16 9.81t0 11.8 (7.2t0 8.7)
73. Plug G (PF) 1/8 12.74 to0 16.66 (9.4 to 13.3)
74. Plug G (PF) 1/4 26.46 to 32.34 (19.5 to 23.9)
79. Overload relief assy 98.1to 118 (72.4 to 87)
81. Plug G3/8 49 to 58.8 (36.1 to 43.4)
84. Connector 49 to 58.8 (36.1 to 43.4)
91. Plug 24.51t029.4 (18.1t0 21.7)
94. Socket head cap screw M12 x 35 88.29 to 107.91 (65.1 to 79.6)

8500-1 / 8500E-1
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9.3.3 ADJUSTMENT OF SHOE

If the crawler tension is high, the shoes wear quickly
and connection between two shoes could break.

On the other hand, if the tension too loose, the shoes
may run off the drive tumbler or idler wheel during
traveling.

To prevent these, it is necessary to adjust shoe
tension.

Travel forward about 7 m (23 ft.) with the drive tumbler
at rear and then adjust the shim to make upper shoe
slackening to be 10 to 20 mm (3/8 to 7/8 in.).

To adjust shoe tension, proceed as follows : FRAME COVER
(inside and outside)
1. Travel the machine forward about one crawler SHERBROVERR IDLER WHEEL
length so that the slack in the crawler shoes h—=feb—f
appear on the top of the crawler. T /{
- R =T /\
. . - MR\
2. Remove all the shims from shim pack (a). § M o
\ :

3. Position the hydraulic jack between the bracket
and block of the side frame. - =] ’ JAN
Operate the jack to push the idler wheel and \\\\\\\\\{\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\'{f
remove the slack in the shoes. = A\\ %@

T 2 2 2 2

227777777 7777777777

4. Insert the shims removed from pack (a) in step
(2) into the vacant room of pack (b). SHIM PACK (a) — SHIM PACK (b)
Insert the remaining shims into pack (a).

JACK

5. After the shims are installed, install the mud INSTALL BRACKET
cover (c) on the shim installation area (a). JACK SLACK
10 to 20 mm
Install the cover (d) to the elongated hole area [ —c s (3/8 to 1316")

of both crawler frames.

N (A=
S \ ‘:::
- .
=)
N\

@
Sy ~\C

| N\
Equalize the tension in right and left crawler tracks. i _§|I

<
<«
]
¢
g

] m\“\\\\\\\“\\\\“\“\“\“\\“\wb

=/ [x
o—la

ADAPTOR BLOCK
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10. ELECTRIC SYSTEM

10.1 ELECTRICAL oo en e 10-3
10.1.1  ELECTRICAL WIRING SCHEMATIC ...cooviiiiiiiieeeeie e 10-3
10.1.2 CONNECTOR LAYOUT ..ottt 10-24
10.1.3  LOCATION AND USE OF FUSE ..o 10-162
10.1.4  WIPER CONTROL RELAY ..ot 10-167
10.1.5 PRESSURE SWITCH (FOR TRAVEL MOTION DETECT) .cccciiiiiiiiicciiicenes 10-168
10.1.6 PRESSURE SWITCH (FOOT BRAKE) ...t 10-169
10.1.7 PRESSURE SENSOR.....o oot 10-170
10.1.8  INCLINATION SENSOR.....ooiiiiieiieie et 10-173
10.1.9  BUZZER UNIT oottt en e, 10-174
10.1.10  RELAY BOX oottt nen e, 10-175
O T I T = = 0\ 2 =1 OO 10-186
10.1.12 LOAD DETECTOR (CRANE) ...ttt 10-189
10.1.13 ANGLE SENSOR ...ttt 10-190
10.1.14 HOW TO CHECK THE FAILURE CONTENTS ....cciiiieiereeireeesesiesiees 10-192
10.1.15 WARNING DISPLAY CONDITION ....ciiiiiiitiiitceieeisessseett e 10-196
10.1.16 ENGINE ECU ..o 10-207

10.2 LOAD SAFETY DEVICE ...t 10-210
10.2.1 CONFIGURATION OF SCREENS ..ottt 10-211
10.2.2  SYSTEM DAIGRAM ... 10-212
10.2.3  MONITOR DISPLAY ..ottt eae s 10-213
10.2.4 DETAIL OF ML CONTROLLER ..o oot 10-220
10.2.5 SHIFTING TO MAINTENANCE SCREEN ........cccooiiiiiiiiccccese 10-233
10.2.6  INPUT / OUTPUT SIGNAL ..ot 10-235
10.2.7 ML FUNCTION SETTING . ..ottt 10-244
10.2.8  DATA COPY, FORMAT .ot 10-246
10.2.9  LANGUAGE, UNIT SETTING . .. oot 10-250
10.2.10 ML ADJUSTMENT (NORMAL)...corertierireerennneeeineeecesseseseesseseesesssesesssssssessesseseneens 10-251
10.2.11 ML ADJUSTMENT (TEMPORARY ) ...oiiiiiiiiiiiiiicieecsc st 10-274
10.2.12 OPERATION PROGRESS ..ottt 10-275
10.2.13 VERSION INFORMATION ..ottt 10-278
10.2.14 FAILURE HISTORY oottt ettt aae s 10-279
10.2.15 ADJUSTMENT DATA oo 10-282
10.2.16  DOWNLOAD ML PROGRAM ..ot 10-288
10.2.17 DOWNLOAD OF MONITOR PROGRAM .....cooiiiiieieeeseeeeeeeeeeee e 10-290

10.3 MAIN CONTROLLER . ..., 10-295
10.3.1  ARRANGEMENT OF MAIN CONTROLLER......ccioiiiiiiicccces 10-295
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[ 10. ELECTRIC SYSTEM ]

10. ELECTRIC SYSTEM

Ensure to turn the key switch OFF to avoid any
adverse effect to the electric devices when the
connectors are in the process of connecting or
disconnecting.
Failure to observe this precaution may lead to
damage parts.

When disconnect the connector, hold it with both
hands and draw it straight, while pressing down
the catch.

DO NOT pull on the cable.

Otherwise, lead to the breaking of a wire.

NEVER twist or pry the connector.

Otherwise, its internal female terminal will be
expanded, lead to faulty connection.

When connection in the connector, fully insert it
until the catch is engaged (clicks into position).

Published 12-16-15, Control #244-01
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Otherwise, faulty connection can occur later.
When performing a continuity test or voltage
measurement on the connector, follow the
procedure below.

e Square connector
For easy measurement, place the measurement
probes of the multi tester onto the pins of male
side connector from the electric wire inlet side.
NEVER insert the probe of the multi tester
into the socket of the female side connector.
Otherwise, faulty connection can occur later.

¢ Round waterproof connector
The male side connector has waterproof
construction, and the measurement probe
of the multi tester cannot touch its pins from
the electric wire inlet side.
Therefore, place the measurement probes
onto the terminals side connector.
NEVER forcibly insert the measurement
probe.
Otherwise, faulty connection can occur later.
Short-circuiting across terminals inside a
connector can damage electronic components.
Be absolutely careful to prevent short-circuit.

8500-1 / 8500E-1
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ELECTRICAL
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