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INTRODUCTION

This technical instruction manual describes the construction of the
UR truck cranes and maintenance procedures for the servicemen
engaged in their maintenance.

Please carefully read the manual to acquire the proper maintenance
skills and provide efficient, speedy, correct services that are essential
to customer trust. In this way, UNIC truck cranes will be able to
deliver their superb performance and be kept in satisfactory operat-
ing condition. It is recommended that the separate parts list be
referred to together with this manual.

Technical Section, Service Department

FURUKAWA UNIC CORPORATION
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§2. BOOM
1. Construction of Boom and Telescoping Cylinder Installation

1. 2-Section Boom (Single Cylinder)

BOOM (1) BOOM (2)

\
O TELESCOPING CYLINDER ©

COUNTERBALANCE VALVE

2. 3-Section Boom (Dual Cylinder)

BOOM (1} BOOM (2) BOOM (3)

IIIIILELH

s

2

;1[, ; P an ;
\Q/ \ 0

TELESCOPING CYLINDER (2)
TELESCOPING CYLINDER (1)
\COUNTERBALANCE VALVE

3. 4-Section Boom (Dual Cylinder + Wire Rope)

WIRE ROPE FOR EXTENSION
BOOM (1) BOOM (2) BOOM (3)

\WIRE ROPE FOR RETRACTION

TELESCOPING CYLINDER (2)
TELESCOPING CYLINDER (1)

COUNTERBALANCE VALVE BOOM (4)
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4. 5-Section Boom (Triple Cylinder + Wire Rope)

BOOM (1) BOOM (2) BOOM (3} BOOM (4)

O

BOOM (5)

TELESCOPING CYLINDER (3)
TELESCOPING CYLINDER (2)
TELESCOPING CYLINDER {1)
COUNTERBALANCE VALVE

5. 6-Section Boom (Triple Cylinder + Wire Rope)

BOOM (1) BOOM (2) BOOM (3) BOOM (4) B800M (5)

BOOM (6)
TELESCOPING CYLINDER (3}
TELESCOPING CYLINDER (2)

TELESCOPING CYLINDER (1)
COUNTERBALANCE VALVE
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2. Boom Disassembly Procedure {3-Section Boom)

1. Pull out the booms (2) and (3) from the boom (1).

BOOM (1} BOLT FOR GUIDE

PIN (1)

BOOM (2 j
@ \M @ BOLT FOR SLIDING PLATE U
BOOM (3)

) Remove the joint (for piping) of the telescope cylinder.
2) Remove the slide plates (side and lower plates), and guide.
3) Remove the pin (1) from the boom (1), and pull the booms (2) and (3)

out of the boom ().

2. Pull out the boom (3) from the boom (2).

BOLT FOR GUIDE

BOOM (2)

BOOM (3) BOLT FOR SLIDE PLATE

1) Remove the slide plates (side and lower plates) and guide.
2) Remove the pin (2) from the boom (2), and pull out the boom (3).
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3. Pull out the telescoping cylinders (1) and (2) from the boom (3).

8O0OM (3) TELESCOPING CYLINDER (1)

/

|

TELESCOPING CYLINDER (2) PIN (3) \

1) Pull out the telescoping cylinder (2) and the pin (3) from the boom (3).
2) From the boom (3) pull out the telescoping cylinder ass’y (1) and the
telescoping cylinder ass’y (2) in the direction towards the rear.

TELESCOPING CYLINDER (1) ASS'Y SELECTOR VALVE

\
g}%{ —

TELESCOPING CYLINDER (2} ASS'Y

% Reassembling shall be made in reverse order of the disassembly procedures.

Notes:

1. When assembling the pin, apply grease to the inside of its base for rust-

proof purpose.

Apply grease (Chassis Grease No.|) to the inner surface of the bush.

3. Apply “THREE BOND #1102” to the slide plate for the purpose to pre-
vent it from falling. To the slide plate surface apply the disulfide molyb-
dic grease.

4. To the slide sheave pin do not apply grease.

[R®]
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3. Boom Disassembly Procedure (4-Section Boom)

I. Pull out the booms (2), (3), and (4) from the boom (1).

PIN (1) BOOM (1} BOLT FOR GUIDE

{ BOOM (4)

OOM (3)
BOLT FOR SLIDE PLATE

1) Remove the telescoping cylinder joint (for piping).

2) Remove the slide plate and the guide.

3) Remove the pin (1) rom the boom (1), and then pull out the booms (2),
(3). and (4).

2. Pull out the booms (3) and (4) from the boom (2).

ADJUST NUT BOLT FOR GUIDE

BOOM (2) FOR EXTENDING WIRE ROPE

/PIN (2) 80O0M (3) BOOM (4) BOLT FOR SLIDE PLATE

1) Remove the slide plates {(side plate and lower plate) and the guide.

2) Remove the adjust nut for the extending wire rope.

3) Remove the pin (2) from the boom (2), and then pull out the booms (3).
and (4.
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2. Pull

TELESCOPING CYLINDER {1}

out the telescoping cylinders (1) and (2) from the booms (3) and (4).

TELESCOPING CYLINDER (2) ADJUST BOLT
FOR RETRACTING WIRE ROPE

(M18 x 130} B,

1)

PIN (3] BOOM (3) BOOM (4)

Remove the adjust bolt for the retracting wire rope.

2) Pull out the left and the right pins (3) from the rear end of the boom (3).
3) From the booms (3) and (4) pull out the telescoping cylinder ass’ys (1)
and (2) rearward.
@ .
l BOOM (3) BOOM (4)
@)
g
. e J[ i TN Ry e g <
SIS 1 n
]“ "
\ TELESCOPING CYLINDER (2)
[ TELESCOPING CYLINDER (1) RETRACTING WIRE ROPE
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4. Pull out the boom (4) from the boom (3).

BOLT FOR GUIDE

BOOM (3) BOOM (4) BOLT FOR SLIDE PLATE

17 Remove the slide plate (lower plate) and the guide.
27 Pull out the boom (4) from the boom (3).

EXTENDING WIRE ROPE

\ BOOM (4}

% Reassenbling shall be made in reverse order of the disassembly procedures.

Motes:

1. When assembling the pin, apply grease to the insde of its base for rust-
proof purpose.

Apply grease 9Chassis Grease No.1) to the inner surface of the bush.
Apply "THREE BOND #1102” to the slide plate for the purpose to pre-
vent it from falling. To the slide plate surface apply the disulfide molyb-
dic grease.

4. To the slide sheave pin do not apply grease.

Gt

% Disassembly and assembly of S-section booms, refer to the above proce-
dures.
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4, Boom Disassembly Procedure (6-Section Boom)

1. Pull out the booms (2), (3), (4). (5), and (6) from the boom (1).

PIN (1) BOOM (1) BOLT FOR GUIDE

BOLT FOR SLIDE PLATE

1) Remove the joint (for piping) from the telescoping cylinder.
2) Remove the slide plates (side plate and lower plate) and guide.
3) From the boom (1) remove the pin (1) and then pull out the booms (2),

(3).(4),(5) and (6).

2. From the boom (2) pull out the booms (3), (4), (5), and (6).

BOOM {2) BOLT FOR GUIDE

BOLT FOR SLIDE PLATE

PIN {2}

1} Remove the slide plates (side plate and lower plate) and guide.
2) From the boom (2) remove the pin (2) and then pull out the booms (3),

(4). (5), and (0).
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3. From the boom (3) pull out the boom (4), (5), and (6).

BOOM {(3) ADJUST NUT FOR EXTENDING WIRE ROPE BOLT FOR GUIDE

PIN (3) BOLT FOR SLIDE PLATE

1) Remove the slide plates (side plate and lower plate) and guide.

2) Remove the adjust bolt for extending wire rope and pull out the tip of
extending wire rope from the boom (3).

3) From the boom (3) pull out the pin (3) and then the booms (4), (5). and

(0).

4. From the booms (4), (5), and (6) pull out the telescoping cylinders (1),
(2), and (3).

PIN (4)
BOOM (4)

PIN {(4)

ADJUST BOLT

FOR RETRACTING WIRE ROPE

SNAP RING

PIN (5)

SNAP RING

=

(@ RETRACTING WIRE ROPE @D

1) ® Loosen the adjust bolt at the top end of the boom and remove the
wire rope.

2) @ From the rear end of the boom remove the left and right pins (4)
which fasten the retracting wire rope.

3) @ From the rear end of the boom remove the left and right pins (5)

which fasten the telescroping cylinder (3).
~ 10—
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4) From the booms (4), (5), and (6) pull out the telescoping cylinder ass’ys
(1), (2)yand (3) rearward.

1o
BOOM (6}
© ——
\BOOM 4) \ BOOM (5) ©
N
%__

e

~ RETRACTING WIRE ROPE

TELESCOPING CYLINDER (3}

TELESCOPING CYLINDER (2)
TELESCOPING CYLINDER (1)

5. From the boom (4) pull out the booms (5) and (6).

ADJUST BOLT FOR EXTENDING WIRE ROPE BOLT FOR GUIDE

BOOM (4)

BOOM (5) | BOOM (8) /BOLT FOR SLIDE PLATE

1) Remove the slide plates (side plate and lower plate) and guide.
2) Remove the adjust bolt for the extending wire rope and pull out the
booms (5) and (6) from the boom (4).

11 -
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6. Pull out the boom (6) from the boom (5).

BOLT FOR GUIDE

(@]
BOOM (5) BOOM (6) BOLT FOR SLIDE PLATE/
M10 x 15 (7T)

) Remove the slide plates (side plate and lower plate) and the guide.
2) Pull out the boom (6) from the boom (5).

EXTENDING WIRE ROPE

-

(o]
BOOM (6) L

% Reassembling shall be made in reverse order of the disassembly procedures.

Notes:

I. When assembling the pin, apply grease to the inside of its base for rust-
proof purpose.

2. Apply grease (Chassis Grease No.1) to the inner surface of the bush.
Apply “THREE BOND #1102” to the slide plate for the purpose to pre-
vent it from falling. To the slide plate surface apply the disulfide molyb-
dic grease.

4. To the slide sheave pin do not apply grease.
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5. Procedures for Housing into the Boom the Telescoping Cylinders for

4-Section, 5-Section, and 6-Section

1. 4-Section and 5-Section

|

i2oscooorn

{d dl__n:

—

RETRACTING WIRE ROPE

O

ek

-

Before housing the telescoping cylinder (it a special tool to the tip of the

retracting wire rope to prevent it rom slackening and house into the

boom in the form ol the telescoping cylinder assy.

2. 6-Section

For casier housing it is recommended to fit the tollowing tools to the

portions@ . and ©

- ’“,/\

L

Tool for @) Tool for

Caution:

Tool for ©

Be sure to check if the left and right retracting wire ropes are crossing each

other, and then assemble.

~ 13—
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3. Detailed drawing of the special tools

Iy Specual tool for installing the part @ ol the retracting wire rope ton the

side of counterbalance)

015 PIPE

e

)

L/-ﬂ U TSO
.t

S

NUT
M12
-
T
\ 1 \"V" M
\
L 95 T——
1 i ‘El
Sl sl B i
50 = 40~=-50~
"'" - presg—— ¢ L= |
60 £H
TV
1
MATERIAL $S41,145 50

CONTINUOUS THREAD STUD
M2 <80« 7
] —

2y Speaiad tool Yor rivimg triple eylinders

25
| DRILL HOLE 12 }
|
| - 80
|

1
- 250
. 1
i
. 86
i 1

43R

MATERIAL S$841,1t6
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3y Special tool for instaling the part € of the retracting wire rope ton the
side of change-over valve)

(3-Section and S-Section boom)

- 00 - -
- 50 »
[ T 19
130} : o
90 ]
i
DRILL 7
P A p—
; - (THROUGH HOLE)
[ 23
T 300 e
P . 10
i ﬂ:?i:’_“(a 5 SQUARE PIPE (11.2 x 21 x 21)
12 < N
3 “ R £
DRILL 7 (THROUGH HOLE) 1525
[ 0000066 | |60
Pl

SQUARE PIPE (t12x 16 x 16) ¥

T

Cafes

(6-Section boom)
- 0 -
.: DRILL 13
20, O :
U ———— i
e [ 30
r ) 1
4550 T
15 EQUAL ANGLE STEEL
ey (50 x 50 x 4)
1% vi 30 T ~
R —— NUT M12
BN H
o, 0 - r g
- 25§ v
i <
' ~ = pg - —
M2
e .
[ ! o10 (ROUND BAR]
— 80 - RR S

MATERIAL 5541 13.2
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6. 6-Section Boom (Construction of Booms {4), (56) and {6) Simultaneous
Extension/Retraction)

1y Booms (4). (5) and (06) are in the retracted state.

TELESCOPING CYLINDER (2)

\ i
> \
N
\ 4 (o] [o)
" Q.
¥ A
Y T - -
SN ;
L =
o - = T

/.
O

TELESCOPING CYLINDER (3»/ BOOM (4)  /BOOM (5)\_

BOOM (6}

2y Booms (). (3)yand (6) are in the hall-extended state,

BOOM (4) BOOM (5} BOOM (6)

=
\ TELESCOPING CYLINOER (3)
TELESCOPING CYLINDER (2}

3) Booms (4), (5)and (6) are in the tully extended state.

BOOM (4) BOOM (5) BOOM (6}

 ~—n

| | A= ——mrr

2reversra)
\ TELESCOPING CYLINDER (3)
TELESCOPING CYLINDER {2)

16—
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7. lInstallation Procedures for Slide Plate and Guide

1y Side slide plate and guide -

GUIDE

SLIDEPLATE

Adjust to 1.5 ~ 2.5 mm
with shims,

SLIDE PLATE
e

Adjust to 1.6 ~ 2.5 mm @
with shims
- \
] SHIM
Detail (B)
Notes:

I If the slide plate touches too tight to
the boom. adjust with the shim.

2. When taking out shim ol the guide, put
a plain washer under the conical spring

wusher.

{ BOLT {2 pcs.)

Fit slide plate to this place.

TA ke

Fit wire bracket to this place.

17 -
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23 Installing the lower slide plate

\ SULIDE PLATE

SLIDE PLATE

SLIDE BASE

SLLIDE BASE

3y Installing the slide plate at the rear end of the boom (upper part)

SLIDE PLATE

—

w FSRSTEF ST -

‘\ \SLIDE PLATE
Note:
Apphy “THREEF BOND #11207 to the slide plate tor preventing it from fall-
ing off

Inspection of slide plate
Measure the thickness ol the shide plate and when it reaches use limit, replace

ICWILth 2 new one.

Slide plate (thickness in mm)

Before use Use limit
_ - +0.5 o -
1=10.5 0 { 8.5
+0.5
= Q) =
1 .0 0 t=7.0
t= 7.0 1=5.0
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8. How to Adjust Wire Ropes for Extension/Retraction (4-Section Boom)

WIRE ROPE FOR EXTENSION

ADJUSTING NUT o —————
e [P
Ns RN
. ~’ ]

Y

~ /
=N 7
s :zz_I_h’;?z—{/!
ST

[ETPEIN

—_—id

r-v‘J, s
skt : 1N ADJUST BOLT

A WIRE ROPE FOR RETRACTION

1. Adjusting wire rope for retraction

1) Retract the boom (3) until it touches the tip of the boom (2.
2) Tighten the adjust bolt of the wire rope for retraction until the boom (4)
touches the boom (3).

TOYOLOCK (ALLOY CAULKING)

/ E TOYOLOCK

p"l:%:;ﬁi‘;“v"‘_‘i—fr 7 I 7 ﬁ.'i; o -

ne 30
A

WIRE ROPE
FOR RETRACTION

ADJUST BOLT

Note:
When Tfitting the wire rope for retraction, the WIRE TOYOLOCK (ulloy
caulking) shall be fitted so that it will be located at the position as shown in
the ubove tHustration (100 ~ 130 mm).

19 -
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[

Adjusting the wire rope for extension

1y Adjust by tightening the adjust nut of the wire rope for extension to an
extent that a gap will not be made between the boom (4) and the tip of
the boom (3.
(After tightening the adjust nut, be sure to tighten the lock nut firmly.)

2y I the wire rope Tor extension is stretehed too tight, tension ol the wire
rope Tor retraction would become larger. Therelore, adjust the tension
of the wire rope for extension a little slack.

x After checking the extension/retraction movement, retract fully and
check to see if there is any gap between the tip of the boom (3) and the
boom (4. If a gap is found, readjust.

/

v

P
4 \\
After completion of the above adjusting and checking work, [t the plate
which prevents the adjust bolt of wire rope for retration Irom loosening.
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Adjustiment of the wire rope for extension/retraction of 5-setion boom
shall be made in accordance with the same procedures as those for 4-
section boom.

Inspection of the wire ropes for extension and retraction

Check to see 1l the element wires are broken. I negative is the case, re-
place the wire rope with a new one.

Check to see if the wire rope is deformed remarkably, kinked. corroded.
When abnormality is found, replace it with a new one.

Check the diameter, If decreased amount of the diameter is more than
7 of the nominal diameter, replace it with a new one.

Check to see il the oil and grease applied are proper both in quality and
quantity It improper and insufficient, apply enough quantity of proper
ONnes.
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9. How to Adjust Wire Ropes for Extension/Retraction (6-Section Boom)
1. Adjusting wire rope for retraction

[y Retract tully the booms (41 (3. and (0).
2y hizhten adjust bolts so that the boom (0) touches to the boom (5) and
the boom (5) touches to the tip of the boom (4,

ADJUST BOLT

2. Adjusting wire rope tor extension

1 Adjust by tightening the adjust nut of the wire rope for extension to an
extent that o gap will not be made between the boom (6) and the tip of
the boonm ¢3) and also the boom (5) and the tip of the boom (4).
tAlter tightening the adjust nut, be sure to tighten the lock nut tirmly.)

2y 11 the wrre rope for extension is stretched too tight, tension ol the wire
rope for vetraction would become larger. Theretore. adjust the tension
ol the wire rope for extension a little slack.

_ADJUST NUT ADJUST NUT

BOOM (5)

BOOM (6)

BOOM (3)

BOOM (4)
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» After checking the extension/retraction movement, retract fully and
check to see if there is any gap between the boom (6) and the tip of the
boom (5) and also between the boom (5) and the tip of the boom (4).
When a gap is found. readjust.

GAP BETWEEN BOOM (6) AND BOOM (5) \GAP BETWEEN BOOM (5} AND BOOM (4)

Alter completion of the above adjusting and checking work, it the plate
{just similar to the case of 4-section boom) which prevents the adjust

holt of the wire rope for retraction from loosening.

3



a View thousands of Crane Specifications on FreeCraneSpecs.com

83. TELESCOPING CYLINDER
1. Construction (2-Section ~ 6-Section)

1. 2-Seetion Boom Telescoping Cylinder

-V--V

| COUNTERBALANCE VALVE

2. 3-Section Boom Dual Telescoping Cylinders

[1 Construction ol telescopuiy oy hinder 1)

1
\COUNTERBALANLE VALVE

2y Comstiucton ol telescopmye oy inder €20

TELESCOPING CYLUINDER 1)

24
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3. 4-Section Boom Dual Telescoping Cylinders

1) Construction of telescoping cylinder (1)

; COUNTERVALANCE VALVE

2) Construction of telescoping cylinder (2)
TELESCOPING CYLINDER (1)

TELESCOPING CYLINDER (3}

_25_
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4. 5-Section Boom Triple Telescoping Cylinders

( ombinational construction of triple cylinders

TELESCOPING CYLINDER (1)

) S

COUNTERBALANCE VALVE

TELESCOPING CYLINDER (2)
TELESCOPING CYLINDER (3} WIRE ROPE FOR RETRACTION

Py Telescoping eyhinder (1), Sectional view of Part @ of Sclector Valve
SELECTOR VALVE

L

Tetescoping eylinder (2). Sectional view of Part @) ol Selector Valve
SELECTOR VALVE

2

ﬁﬁ*f#"f\‘ PLUNGER
N

ol fﬂﬁ

PLUNGER

26
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5. 6-Section Boom Triple Telescoping Cylinders

Combmational construction ol 3 telescoping eylinders

TELESCOPING CYLINDER (1)

::[’O“

'_I

\

TELESCOPING CYLINDER (3)
TELESCOPING CYLINDER (2)

COUNTERBALANCE VALVE WIRE ROPE FOR RETRACTION

TE YL PING
ELESCOPING CYLINDER (2 1¢) escopING CYLINDER (1) TELESCOPING CYLINDER (2)

TELESCOPING CYLINDER (1) \ SELECTOR VALVE SELECTOR VALVE

TELESCOPING CYLINDER (3) WIRE ROPE FOR RETRACTION

PART () PART

x Construction of the selector valve and that of the plunger for 6-section
boom (triple telescoping cylinders) are same as those of 5-section boom.

27
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2. 3-Section Boom (Disassembly Procedures for Dual Telescoping Cylinders)

I. Remove the bolt which connects the telescoping cylinder (1) with the
telescoping cylinder (2) and separate the one from the other

L N
o \»

TELESCOPING CYLINDER (1)

(/p:(l TELESCOPING CYLINDER (2)

S8 -
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2. Disassembly Procedures for Telescoping Cylinder 1)

1) Remove 3 pes. of hexagon socket head bolt which fasten the selector
valve.

SELECTOR VALVE

HEXAGON SOCKET HEAD BOLT%

(3 pcs.)

2y Remove a lock serew for nut of the slide pipe.

HEXAGON SOCKET HEAD SCREW

» When assembling. apply

“LOCK TIGHT %2427 to the screw.

31 Irom the slide pipe remove the nut, check valve, and spring.

/

[ NUT

/
/
SPRING CHECK VALVE
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4y Compensate the revolution stopper of the gland, remove the gland from
the tube with a hook-spanner, and pull out the rod ass’y from the tube
tl.

Compensate revolution stopper. Loosen the gland.

Pull out the rod ass’y from the tube (1),

ROD ASS'Y

TUBE 11} /

S) Loosen the scerew which stops revolution of the piston. and take out the
piston from the rod ass’y.
HEXAGON SOCKET HEAD SCREW
» When assembling, apply
“LOCK TIGHT #242" to the screw,

61 Lrow the rod ass'y pull out the piston and the slide pipe at the same

time,

ROD ASS'Y / /

PISTON] SLIDE PIPE

- 30 -
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3. Disassembly Procedures for Telescoping Cylinder (2)

HEXAGON SOCKET
HEAD SCREW

Iy Remove hexagon socket head lock ) Loosen the cylinder cover with
screw for the cylinder cover. hook-spanner.
¥ When assembling, apply “LOCK

TIGHT #2427
HEXAGON SOCKET HEAD SCREW

31 Pull out the rod ass’y Irom the 4) Remove the lock screw ol the pis-
lube (2) ton.
» When assembling, apply ~“LOCK
TIGHT #242.”

Sy Loosen the piston with the hook-

spanner
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4. Inspection

1y Check all the parts that they are free of harmful defects for operation
such as faw, crack, deformation, rust, burr, etc.

2) Check that cvery part is free of attachments of metal powder. foreign
substances, ete.

3) Check to see if the piston rod sliding surface is free of damages harmful
for operation.

4) In principle, packings and seals shall be replaced with new ones when dis-
assembled. However, if these parts are forced to be reused, check very
carcfully and confirm that they are free of damage and foreign sub-
stances.

x Assembly procedure is in the reverse order of disassembly.
® Check that every part is free of metal powder attachment and then soak
the parts in hydraulic oil.

5. Adjusting Procedure for Selector Valve with Adjust Bolt

/ » Put 4.5t board to this place.
|
: 3
/ —‘ﬂ*' - --(Range for tightening)
| ADJUST BOLT
| -
N
|| — T U]
"_ ) / W LOCK NUT

O

Adjusting Procedure with Adjust Bolt

1) Put the telescoping cylinders {1) and (2) in the most retracted state.
2) Apply "LOCK TIGHT #2627 to the threaded part of the adjust bolt.
3y Put 4.5t board to the part marked » and tighten the adjust bolt.

4 After adjusting, lock with the lock nut.
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3. 3-Section Boom (Explanation of Dual Cylinder Operation)

1. Just before Extending Telescoping Cylinder

Pressure oil enters into the chamber A, and passes through the slide pipe.
Then it goes through the check valve (2) of the selector valve and the
chamber B too. Finally it recaches the chamber C.
CHAMBER C CHAMBER B
ZDAMEE T
SLIDE PIPE /
. e
CHAMBER A \

[ /
X

[\\\Q IMALEEERANUREUNRYY
——=

E\X‘TT\\'\'\\\\\ ALY 1

9

2. Extending Telescoping Cylinder (1)

Pressure oil entered chamber C pushes up the piston (1): and the rod
ass'y (1) extends.

PISTON (1) CHAMBER (C)

ROD ASS'Y (1) / \

EXTENSION ———

33 _
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3. Exitending Telescoping Cylinder (2)
Just Derore the rod ass’y ¢y of the telescoping cylinder (1) reaches its
maxitm extension. the stopper of the slide pipe hits the piston (1), and
both of them are pushed up. Just at the same time, the check valve (1) of
the selector valve opens. The pressure oil passes through the passage A
and Booand reaches the chamber D ot the telescoping evlinder (2), where

it pusaes up the piston (2 and as a result. the telescoping eylinder (2)

extends, PISTON (1) SLIDE PIPE PASSAGE A CHECK VALVE (1)
ROD ASS'Y (1) \ \ \ | / o
ot ¢ L
. A X

LT N|

- ’f I

passacee,/ \o= \ TELESCORING
)

CHAMBER D PISTON {2 CYLINDER (2)

EXTENSION -

4. Retracting Telescoping Cylinder (2)
[hrough the puassage C of the telescoping eylinder (1) the pressure ol
ows in,and it enters into the chamber F ovia the passage D and pushes
down the piston (2). As a result, the telescoping cylinder (2) starts re-
tracting.
TELESCOPING CYLINDER

P

RETRACTION ——— |

|

4
\ TELESCOPING
PISTON (2) CHAMBERE|  \ CYLINDER (2)

L34
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5. Telescoping Cylinder (1) Starts Retracting
By means ol the flow of pressure oil from the passage C the telescoping
cylinder (2) retracts rapidly. Just before reaching the minimum retruc-
tion. the spool is pushed by the selector stick locating at the tip of the
rod ass’y (). and the check valve (2) opens. when the piston starts to be
pushed up. The pressure oil in the chamber D flows through the check
valve 2y and the shide pipe. and reaches the chamber AL Then it returns

to the tunk via the counterbalance valve CHECK VALVE {2) SPOOL
PISTON (1) CHAMBERC  ———=- "-—r—e

— - - ,.1_

CHAMBER A
S

RETRACT{ON

TELESCOPING CYLINDER (2) /  SELECTORSTICK \

6. Retraction ol Telescoping Cylinder (1)

By means ol the flow of pressure oil from the passage O the piston (1) is
pushed up. and the rod ass’y (1) retracts. When the rod ass’y (1) retracts,
the slide pipe returns o its origingl position from (he position to which
it was pushed up by the piston (1) and the passages A and E are shut by
the check valve (1), When the rod ass’y (1) retracts, all of the pressure oil
m the chamber C passes through the passage Ioand the slide pipe and re-
turas to the tank via the chamber A In this way, the telescoping eylinder

{ 1) finishes its retracting operation.
X SLIDEPIFE  PASSAGE A CHECK VALVE (1)

CHAMBER A PISTONT) CaMBER c\ /
—\y

ROD ASS'Y (1) ‘\
\

PASSAGE E
L

PASSAGE C

<
—_—

RFTRACTION
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4.

4-Section Boom (Explanation of Dual Cylinder)

1.

i

>

ROD ASS'Y (") \

TENSION —

EX

Extension of Telescoping Cylinder (1)
The extending process of the telescoping cylinder (1) is same as that of
3-section boom. Pressure oil entered into the chamber C pushes up the

piston (1) and the rod ass’y (1) extends.
ROD ASS (1) PISTON (1) CHAMBER €

________ I
L
T

Extension of Telescoping Cylinder (2)

Just before the rod ass’y (1) of the telescoping cylinder (1) reaches its
maxime m extension, the slide pipe s pushed up by the pston (1), and
the check valve (1) of the change-over valve opens. The pressure oil enters
mto the chamber D ool the telescoping eylinder 2), and then the tele-

scoping cylinder extends.
PISTON {1} SLIDE PIPE CHECK VALVE (1}

r
\\X Aiv 7
\
\—I ESS\

TELESCOPING CYLINDER (2) / \ CHAMBER D

36
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3. Retraction of Telescoping Cylinder (2)
Through the passage C of the telescoping cylinder (1) the pressure oil
Mows in. and after passing through the passage D, it enters into the cham-
ber B oof the telescoping cylinder (2). and it pushes down the tube (7).
Then telescoping eylinder (2) starts retracting operation.

TELESCOPING CYLINDER (1)

EN

1

PASSAGE C

PASSAGE D//

RETRACTION ———»

| CHAMBER E \ PISTON (2]

TUBE {2} /

4. Retraction of Telescoping Cylinder (1)
Telescoping cylinder (2) retracts following the flow of pressure oil from
the passage C. Just before the retraction, the selector stick locating at the
tip of the tube ass’y (2) pushes the spool 10 open check valve (2).
The pressure oil in the chamber C goes through the check valve (2), slide
pipe. chamber A and returns to tank. In this way. the telescoping cylin-

der (1) retracts.
SLIDEPIPE CHAMBERC CHECK VALVE (2} SPOOL

\ . —

TELESCOPING CYLINDER (1}

CHAMBER A

E_ASSAGE C/

RETRACTION ——>

\ SELECTORSTICK

\TUBE ASS'Y (2)

37 -
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5. 5-Section Boom, 6-Section Boom (Explanation of Triple Cylinders)
Fatendmg process of the telescoping evhnder is same as that ol 4-section
hoom. 1. ¢. tharr change-over operation is conducted by the selector valves

and they extend in the order of telescoping cylinders ¢1), (2), and (3 ).

1. When Extending Telescoping Cylinder (1)
TELESCOPING CYLINDER (1)

SELECTOR VALVE

SELECTOR VALVE

NSION ~—>

A VAL WA T G S 0

E

[A\Rrtsnensunnnaay
i

EX

2. When Extending Telescoping Cylinder ( 2)

TELESCOPING CYLINDER (2)

EXTENSION —
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3. When Extending Telescoping Cylinder (3)

xxxxxx

EXTENSION --— -3

TELESCOPING CYLINDER (3} /

» Retracting operation is in the reverse order of extending, and the telescoping
cvlinders retract in the order of (3), (2), and (1).

-39 -
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6. Explanation on Function and Working of Cushion Seal

For the purpose of absorbing a piston shock to the stroke end. the 4-section
boom has a cushion seal in the part of piston of the telescoping cylinder 2).
while the 5-section boom and 6-section boom have the cushion seal in their
telescoping cylinders of (2) and (3).

1. Flow of Pressure Oil When Retracting

Cush.on mechanism of the telescoping cylinder (2) for 4-section boom
and that of the telescoping cylinder (3) for 5-section and 6-section
booms

1) In the retracting process, before the piston gets in the phunger, the pres-
sure oil in the chamber A flows through the central part of the piston as

shown in the illustration and returns to the tank without being squeezed.
CUSHION SEAL CHAMBER A

] |/

= |17 NS : = !
= T N
‘ ‘._l:":ﬂ" r
P— pRR—
—— v
=g — - =
= 9.3 , N

TUBE / \PISTON \ PLUNGER

2 AL the same time when the piston gets in the plunger. the chamber A is
closed with the cushion seal @ As a result, the pressure oil in the cham-
ber A is forced to return only through a drilled ¢ 1 hole in the state of
being squeezed. Thus the piston shock at the stroke end is absorbed.

PN CUSHION SEAL SNAP RING

DETAILE
INSTALLATION

DETAIL OF
CUSHION SEAL
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3} Cushion mechanism of the telescoping cylinder {2) for 5-section and 6-
section booms

SQUEEZING PART

:%—ﬂ@ﬂj—/—'j, / EE 75 -
/

/

-y

2. Flow of Pressure Oil When Extending

e ——

PISTON PLUNGER

1)y When extending. the cushion seal @) is pushed to the snap ring side. and
the pressure oil flows into the chamber A without being shut as shown in
the illustration. In this way, the telescoping cylinder extends.

CUSHION SEAL SNAP RING

P

Q DETAIL @

2y Cushion mechanism of the telescoping cylinder for S-section and 6-
section boom is to squeeze the return pressure oil at the position just be-
fore the end of extension and absorb the piston shock to the stroke end.

= » |
— —_— — 7] '
PR N
- - 7 /\/4—["1:1-—4‘“:
[[d "5 a

1
i

SQUEEZING PART
GLAND ROD

— 41 -
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3. Cause of Troubles and Remedy
(4-section boom)

1) Just betore the Tull retraction ol the booms (

3) and (4). and before

changing over to the boom (2). 1 ¢. 30 ~ 40 mm before changing over 1o
the boom (2), retracting operation has suddenly stopped. In such a case,
itis presumed that some loreign substance clogged a drill hole at the posi-
tion @ of the plunger of the telescoping cylinder (2).

N PLUNGER

s
4
o

Cmas [
X

\ TELESCOPING CYLINDER {2)

{5-section. 6-section booms)

Py When retraction ol the boom (3) becomes impossible at the position just

belore Tull retraction ol the booms (4). (5) and

{6), inspect the plunger

which is assembled in the telescoping cylinder (3).

21 When the boom (3) does not change over to the boom (2), and retraction

hecomes impossible at the position just belore full retraction, inspect the
drilled hole at the position of the plunger ol the telescoping cylinder

(2.

N PLUNGER

s

TELESCOPING CYLINDER (2) / —= /

shEab T N LT REER ) —_—

S 42
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4. Cause of Troubles and Remedy
NUT
T
SPOOL (1)
ADJUST BOLT
./’//
T
7
/ STICK
———
1) 3-section boom (Duul cylinders)
Abnormal phenomenon Presumed cause Remedy

I. Retraction is normal, a) The part (&) of the selector | « Disassemble selector valve
but extending operation valve is clogged with foreign| and clean it, or replace it
and sequence are not in substances. with a new one.

a good order,

2. Lxtension is normal, a) The part of the selector | * Disassemb.le selector V’dllVO
but retracting operation valve is clogged with foreign an_d clean it, or replace it
and sequence are not in substances. wiht a new one.

a good order.
b) Snap ring of the part () e Rearrange snap ring.
got out of place.

3. Boom (2) extends but a) Nut at the slide pipe of ¢ Disassemble telescoping
boom (3) does not telescoping cylinder (1) cylinder (1) and tighten
extend., loosened. the nut,

4. After full extension of a) Adjust bolt pushing the e Adjust the bolt.
booms, boom (3) re- spool of selector valve o Straighten bended stick,
tracts but boom (2) does loosened or the stick was
not retract. bended.

b) Selector valve spool (1) e Replace selector valve
was bended. ass’y with a new one.

- 43 -
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2) S-section boom and 0-section boom (Triple cylinders)

Abnormal phenomenon Presumed cause Remedy

I. Retraction is normal: but| a) Some loreign substances e Disassemble selector valve
when extending, booms clogged the part @ of and clean it, or replace it
(2) and (3) extend at the selector valve of tele- with a new one.
same time, in another scoping cylinder (1).
word “disorderly.”

2. Extension is normal: but | a) Some foreign substances
when retracting, booms clogged the part @) of
(3).(4).(5)and (6) re- selector valve of tele-
tract at the same time, scoping cylinder (2).
in another word “dis-
orderly.”

3. Extension is normal; but | a) Some foreign substances ¢ Disassemble selector valve
when retracting, booms clogged the part () of and clean it, or replace it
(3),(4).(5) and (6) re- selector valve of tele- with 4 new one.
tract at the same time, scoping cylinder (2).
in another word “dis- b) Snap ring at the part © o Rearrange snap ring.
orderly.” of selector valve of tele-

scoping cylinder (2)
gotout of place.

4. Extension is normal: but | a) Some foreign substances
when retracting, booms clogged the part of
(2)and (3) retract at the selector valve of tele-
same time, in another scoping cylinder (1).
word “disorderly.” b) Snap ring at the part ©

of selector valve of tele-
scoping cylinder (1)
gotout of place.

S Boom (2) extends, but a) Nut at slide pipe of tele- o Disassemble telscoping
boom (3) does not ex- scoping cylinder (1) cylinder (1) and tighten
tend, loosened. the nut.

6 Booms (2) and (3) ex- a) Nut at slide pipe of tele-  Disassemble telescoping
tend, but booms (4), (5) scoping cylinder (2) cylinder (2) and tighten
and (6) do not extend. loosened. the nut.

7. Alter full extension, a) Adjust bolt pushing the o Adjust the bolt.
hooms (4). (5) and (6) spool of selector valve of . Replace selector valve
retract but boom (3) telescoping cylinder (2) ass'y with a new one,
does not retract. loosened.

b) Selector valve spool of
telescoping cylinder (2)
was bended.

8. Booms (3),(4). (5) and 4) Adjust bolt pushing the
(6) retract but boom (2) spool of selector valve of
does not retract. telescoping cylinder (1)

loosened.

b) Selector valve spool of
telescoping cylinder (1)
was bended.

Caution: During operation test after disassembling and reparing, the phenomenon that the
booms (4), (5) and (6) stop extending halfway is presumed that the left and right wire
ropes for extension were crossed when reassembling.

% As to the 4-section boom check the cause of troubles following the procedures for 5-sec-
tion and 6-section booms.
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§4. BASE

1. Construction of Base

. e 1
n‘ B e ; 50005 i I
| - F O o} l
! % .
=g T - IO
o |
HALF-TONE AREA IS
HYDRAULIC OIL TANK
]
- L |
» —T = —
R I W [ |
X, ’ \\:‘\ |l } j ‘
A\ g - i '
\ v ] '
L e #"”';:;L,,,i it !
1 w /
SUCTION FILTER ;
S
=
\ |NNER BOX
When checking oil quantity,
just put the cap on the inlet
CAP but not screw gauge in.
Ti- LEVEL GAUGE i‘r §I
f// -
‘ UPPER LIMIT | ( ’!
//
| LOWER LIMIT 5
L
s
e
© OIL FILLER PORT '
v . . . .
ﬁ P Standard oil quantity is the middle
~ o ar e limite of
\\\/ between upper and lower limits of

oil gauge.

When checking quantiy, just put
the cap on the oil inlet but not
screw the gauge in.
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2. Construction of the Base (Differential Type)

HALF-TONE AREA IS
HYDRAULIC OIL TANK

UPPER LIMIT

;L LOWER LIMIT

‘ FILTEE//

e

DETAIL OF @ FILTER FITTING

DETAIL OF ®

Standard oil quantity is the middle
between upper and lower limits of
oll gauge.

When checking quantiy, just put
the cap on the oil inlet bul not
screw the gauge .
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3. Construction of the Base

— [Fj——vv%—;__ f?:—_——':_::ﬂ
= - = = 5o > =
\ : | 1
| | j
‘««'ersig f—T[y <
C S
&i—:ﬁ/ ]
HALF-TONE AREA IS
HYDRAULIC OIL TANK
D INNER BOX

SUCTION FILTER
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4. Construction of the Base (Differential Type)

bt L — T ) = \\_:v
o :
TY’M oo/q‘\oo \ /:,:./.35 i
@.JTE : Z - +J: i ! 1 |
\m-—--J ""' i o:\f 2° / — ——
C‘Trjo QT D % © —
| E—

HALF-TONE AREA IS
HYDRAULIC OIL TANK

B
i
()

|
{~~—x CYLINDER FOR HORIZONTAL OUTRIGGER

|
[;;”;—; \ INNER BOX %
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5. Construction of the Inner Box Extension Cable Installation

BASE

ONE-TOUCH LEVER (A)

N\

! \. INNER BOX

CONSTRUCTION OF INSTALLATION

. \
=T

, \ i |
ONE-TOUCH| ¥ - T= R |
LEVER /] |
\ BASE
CL—X—;@ INNER BOX

—49 _
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6. Construction of the Inner Box Extension Cable Installation
(Differential Type)

INNER BOX

CONSTRUCTION OF INSTALLATION

H

T Y T X T T IT 7
\ =g 7

ONE-TOUCH
LEVER

\_\SASE

INNER BOX

CABLE
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7. Construction of the Inner Box Extension Cable Installation

INNER BOX

ONE-TOUCH LEVER (8)

zzﬂ CYLINDER

1

ONE-TOUCH e ===

LEVER HF
| |

BASE

INNER BOX

CABLE
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8. Extension Cable Installation Procedure

| pE s rmsnams e = :T’fﬂ

- e ey

OUTER CABLE

—1 [T
e d

~— INNER CABLE

i
STOPPER PIN
R
A

2 One-touch lever side

Connect outer cable,

C
< ' EXTENSION CABLE - ¥

E

COLLAR

\ NUT

As shown an the above illustration, fit 2 pes. of collar and tix the outer
cable by tightening the nuts.

COLLAR

3) Fita bool to prevent entrance of water, dust, etc.

INSULATION LOCK TIE .
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4) Fit the inner cable to the one-touch lever.
For fixing the inner cuble to the lever, pull the inner cable with a thin
nose plier to the position where the stopper pin starts to move. At this
position [ix the cable with an M5 x 8¢ bolt.

STOPPER PIN

Note: Tighten firmly the bolt so that the cable will not come off.

51 After connecting, pull the lever and check to see if the (ip of the stopper
pinis in the state as shown in the below illustration:

:
|
|

1

—1
INNER BOX _// \ STOPPER PIN

Caution: When the lever is pulled, the tip of the stopper pin must not be
protruded or retracted too much from the bottom face of the inner box.

Lever is in the state of being pulled.

~53
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9. Piping to Outrigger Cylinder

(SPECIFI (SPECIFI-
CATION) CATION)
n __._
Out — - - o STD L S
Out o
in === SH H
;_t;:% T . j e —
oo |-(g
|

Caution: When connecting high pressure nylon hose, take special care not to
twist (he hose. Also when stretching or retracting outriggers, the hose

should not be rubbed with the inside wall of the box.

» Tightening torque for the nut to fasten the band

NUT (M12])

/
LTightening torque: 3.6 kg-m
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10. Piping to Outrigger Cylinder

PILOT CHECK VALVE

Caution: When connecting high pressure nylon hose, take special care not to
twist the hose. Also when stretching or retracting outriggers, the hose
should not be rubbed with the inside wall of the box.
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Pulling out Order of Horizontal Inner Box

1) Remove the connector for pipes (A) .
Y) Remove the bolt which lastens joint block.

CONNECTOR

BOLT {M10 x 20)

JOINT BLOCK

33 Remeve 2 pes. of cap .
4y Pull out the inner box and put the bolt position ol the stopper upon the

part (B) .
= CAP

STOPPER

N/

S 2 B R v

INNER BOX

5) Remove 2 pes. of hexagon socket head bolt (M10 x 25) which fasten the
stopper

0) Take out the stopper through the window of the side plate.

7y Caretully pull out the inner box so as not to damage the hose.

STOPPER

56
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12. High Outrigger

. Horizontal Type Inner Box Hydraulic Pressure Stretching Construction

®

,i'\:'-{____m S

S | p
BASE MAIN BODY
HORIZCNTAL OUTRIGGER CYLINDER HORIZONTAL INNER BOX

2 2. Pulling Out Order of Horizontal Inner Box

[} Remove 4 pipe connectors (@ .

2) Pull out the pin which fixes the
horizontal cylinder (®) .

3) Pull out the horizontal inner box.

installation of pilot check valve

57 .
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3. Horizontal Outrigger Cylinder

QUTFIGGER CYLINDER (VERTICAL) OUT

OUTRIGGER CYLINDER (HORIZONTALI IN
Tttt T OUTRIGGER CYLINDER {HORIZONTAL) QUT

OUTRIGGER CYLINDER
IVERTICAL) N

This photo shows that the horizontal
cylinder s assembled in the innet box.
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§5. OUTRIGGER CYLINDER

1. Construction of Vertical Qutrigger Cylinder

Before fitting the dust seal apply grease.

Grease: Idemitsu Daphne XCZ-1 or its equivalent

| er_V / \ ) 5 T
EXAGON SOCKET
SLAND TUBE ASS'Y ROD ASS'Y \ HEAD SCREW

PISTON

Note: Belore fustening hexagon socket head screw tor piston, apply “LOCK-
TIGHT #2427 (Atrer applying, do not flow hydraulic oil for about 1

hour.)
2. Construction of the Part where Pilot Check Valve is Fitted

JUBE ASS'Y PILOT CHECK VALVE
R

&— (EXTENSION)

[<— (RETRACTION)

\\\\\\\

\ o

PILOT CHECK
VALVE ASS'Y

(MODEL: CP-Q3F)
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3. Construction of Vertical Outrigger Cylinder

»HEXAGON SOCKET HEAD SCREW GLAND CYLINDER COVER
{ﬂ%z —
///1%3:‘\ \\\\ /
I -
1 Y .
[ Y —
! | | N
| | )
“ 7 \ ¢ N T
| = rgEL // \\\V — |
*HEXAGON SOCKET
PILOT VALVE PISTON ROD ASS'Y TUBE ASS'Y HEAD SCREW

Note: Betore fastening hexagon socket head screws for the cylinder cover and
piston, apply "LOCKTIGHT #2427

4. Construction of the Part where Pilot Check Valve is Fitted

PILOT CHECK VALVE

. ;
&) ,/W (EXTENSION) (RETRACTION)

TUBE ASS'Y l

7z

I

PILOT CHECK VALVE ASS'Y
(MODEL: CP-02F)
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5. Construction of Vertical Outrigger Cylinder {High Outrigger)

»HEXAGON SOCKET »HEXAGON SOCKET DOUBLE PILOT

HEAD SCREW HEAD SCREW CHECK VALVE
AN /fﬂ
ROD .
S
> Fo T Y U S —da

I I A !

Note: Betore fastening hexagon socket head screws for the cylinder cover and
piston. apply “LOCKTIGHT #2427

De-ail of leaf spring fitting

)

BOLT (M10 x 12) LEAF SPRING

\

Before fasteniny apply "LOCKTIGHT"

{ Apply grease.

Construction of Pilot Check Valve (CP-03G)

(EXTENSION) (RETRACTION)

DOJBLE PILOT
CHECK VALVE

(EXTENSION)

T

{(RETRACTION)

_61 -

DOUBLE PILOT
CHECK VALVE
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6. Construction of Horizontal Outrigger Cylinder

Revolution stopper of gland:
After tightening the gland, fold a part of the
cylinder cover flange to the side of the gland.

DETAIL of (&)
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$6. SLEWING DEVICE

1. Position of Soft Zone “S” on the Turntable

FRONT SIDE

REAR SIDE
{CARGO DECK SIDE)

® When mounting the turntable, the inner soft zone marked “S” on the
turntable must be positioned on the rear side (cargo deck side).

2. Tightening Order of Turntable Bolts

e [ighten the bolts in the numerical order as shown in the above illustra-
101,

- 63 -
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3. Turntable Mounting Procedure

TURNTABLE

REVOLUTION STOPPER (FLATE)

PINION GEAR

JL I E]D‘ i
/ ' e Nl — PINION GEAR
TURNTABLE , . . e ~
_—A—i;_/ﬂ
TURNTABLE 30LT, BASE MAIN BODY = \R

=

//J//ﬂswwe REDUCTION

S \GEAR ASS'Y.
e T -

[y Install the slewimg reduction gear ass’y to the base main body.
21 Mount the turntable on the base and screw lightly the turntable bolts in

the base main body
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3} Insert the clearance gauge (0.1 ~ 02 mm) into the space between the
turntable gear and the pinion gear, and press strongly the turntable to the

pinion gear.

CLEARANCE GAUGE

— PINION GEAF&_

\ TURNTABLE

4) Fasten turntable bolts following the specified tightening torque and the
numerical order so that it will not part from the pinion gear.

Sy After tightening turntable bolts, fold the inside square corner of the re-
velution stopper plate to follow one flat stde of the hexagon bolt head.

6} After assembling, apply grease to engaging tooth surfaces of the gears,

- 65 -
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3) Insert the clearance gauge (0.1 ~ 0.2 mm) into the space between the
turntable gear and the pinion gear, and press strongly the turntable to the
pinion gear.

CLEARANCE GAUGE

— PINION GEAR

TURNTABLE

4) Fasten turntable bolts following the specified tightening torque and the
nunerical order so that it will not part from the pinion gear.

5) Atter tightening turntable bolts, fold the inside square corner of the re-
volution stopper plate to follow one flat side of the hexagon bolt head.

0} Alter assembling, apply grease to engaging tooth surfaces of the gears.
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4. Tightening Torque for Bolts Fastening Turntable and Slewing Reduction Gear

TURNTABLE /

BOLTS

=
(L
1

FOR TURNTABLE

-

BOLTS FOR SLEWING
REDUCTION GEAR

SLEWING REDUCTION
GEAR ASS'Y

Model Piace of use

Part Name

Tightening torque

Slewing reduc-

UR220 Series tion gear ‘

Tempered bolt
M14 x 40¢ (10T)

15~ 19 kg-m
(Desired value; 17 kg-m)

Turntable
(Turntable
inner ring)

UR250 Series

Slewing reduc-

Tempered bolt
M18 x 75€ (12T) |

33~ 39 kg-m
(Desired value: 36 kg-m)

Tempered bolt

15~ 19 kg-m

! tion gear M14 x 45¢ (10T) (Desired value: 17 kg-m)
UR280 Series  ~ —
‘ Turntable 45~ 51 k
(Turntable Tempered bolt . 5 g-m
' i M?20 x 75€¢ (10T) (Desired value: 48 kg-m)
inner ring)

Slewing reduc- |

Tempered bolt

M15 x 50¢ (10T}

23~29kgm
(Desired value: 26 kg-m

Tempered bolt
M20 x 922 (12T)

45~51kgm
(Desired value: 48 kg-m)

UR330 Senes . \
tion gear
R
‘ Turntable
US3e0 Series (Turntable
‘ inner ring)
-t

Slewing reduc-
tion gear

Tempered bolt
M16 x 508 {10T)

23~ 29 kg-m
(Desired value: 26 kg-m)

URS00 Series -~
Turntable
(Turntable
inner ring)

Tempered bolt
M20 x 95¢ (12T)

45~51 kg-m
{Desired value: 48kg-m)

Note: The bolts for the turntable {tempered bolts) must be UNIC genuine bolt, on the
head of which "UNIC 10" or "UNIC 12" is inscribed.

- 66 -
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5. Numerical Tightening Order of Turntable Bolts

Wheon tightening. follow the below illustrated numerical tightening order.

Model UR500 Series

—- 67 —
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6. Tightening Torque for Bolts Fastening Column

COLUMN MAIN BODY

BOLTS | \
FOR COLUMN .
TTTTTTTTN o
A
-j B
v
A S i
O
o \ TURNTABLE
Model ! Place of use “ Part Name l‘ Tightening torque
,_T_ —
UR220 Series ‘ (‘Folutm;‘e Tempered boit 23~ 27 kg-m
UR250 Series urnta M16 x 508 (12T) | (Desired value: 25 kg-m)
~ | outerring)
Column N
, ) . Tempered boit | 23~ 27 kg-m
UR290 Series [ (Turntable M16 x 50€ (12T) | (Desired value: 265 kg-m)
‘ outer ring) J
]
|
UR330 Series | (Tcuor‘;tr:t;e Temoered bolt | 23~ 27 kg-m
URZ60 Series . M16 x 508 (12T} {Desired value: 25 kg-m)
I outer ring) % J
T .
- ‘ Column < Tempered bolt r 32 ~ 36 kg-m
= I3
URE00 Series (T“m“?‘b'e j MJ18 x 65¢ (10T) (Desired value: 34 kg-m)
outer ring) | [

Note: Before tightening the bolts for column, apply “LOCKTIGHT #262.”

Nummerical Tightening Order

5 NG
o 1~ 1o o r ™~a
1
. |
= )
’O___ o Qr_ A
. L
E8 @o——ﬂ/@ @b\' ®
RO 0N o
Tee® T s
:jgg_gg Series UR290 Series UR330

. URS00 Series
e UR360 Series
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§7. SLEWING SPEED REDUCER

1. Construction

} GEAR SHAFT

TAPER ROLLER BEARING R - DUST SEAL

BEARING HOUSING

.!
1 1 CASING

— 1By

‘ =]

M, /" WORM WHEEL

/ /x' —————————————————
)

A

CROWN NUT _— \

¥ 1
\ 3
w
b3
—
—
jos}
m
>
b
2
o

) BREATHER

R4
. JJJK/J‘EJD < SNAP RING

L

WORM SHAFT ‘ L '
jamy /APER ROLLER BEARING

~69 -
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2. Speed Reducer Disassembly Procedure

I Remove usnap ring (H-80) which retains the taper roller bearing which

ststains wortn shalt

2 Turn the gear shalt counterclockwise, pull out the worm shaft from the

casing. {Use of speaial tool for removing worm shaft is recormmmended.)

‘ » For special 100l refer to

page 73.

A0 Remove X pos. o bolt A{M10 x 250 which fasten the bearing housing
andd pull out the housing, utilizing 3 pes. of bolt for 3 through holes in

the housing.

70
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4. This photo shows the pulled out housing with gear shatt and worm wheel.

5. Grip the housing with a vice and pull out the worm wheel with a gear

puller.

_71 =
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7 Pull out the O-ring which is assembled in the nut.

X

Note: To the threaded part of the nut "LOCKTIGHT” was applied. There-
for, when loosing, warm up lightly the threaded part with gas flame,
and then loosen. When reassembling, be sure to apply “LOCKTIGHT
#2627 to the threaded part.



=]
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» Special tool for removing the worm shaft from the slewing reduction gear

(Sectional view of worm shaft in assembly)

_CASING —

N N
-
5, 18 w Yy
N 1

A 1
\*AX\\J — ‘f[/ \m

N

WORM SHAFT /

Remove SNAP RING./ \ SPECIAL TOOL

DETAILED DRAWING OF SPECIAL TOOL

tie
85 ¢ 165
Use KEY MATERIAL. L9 PLAIN WASHER
\ - NUT M16
T ST T ““_—_—__:X._‘,.,‘_;:;'r ’ e
I T o / ? L — 7 T~
‘ [« |
@ 110 ¢ 100 ¢ 90 27 120
. I -1 AY 1) - :
I M16
- 6 5 j' - t ‘
I
.
Yo it T
S i 4

_73 -
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3. Precautions When Assembling Slewing Reduction Gear

. \! DUST SEAL: Apply “THREEBOND #1401.”
GEAR SHAFT
N | Fill up with grease.
By SRR
o x Grease. Lithium soap radical
R (Example: Kyoseki Rizonix Grease No.1)

N NUT: Before tightening, apply “LOCKTIGHT #262."

Note: Tightenirg force of the nut shall be equal to

the extent that the gear shaft can be rotated
S clockwise as well as counterclockwise with
l»_ ﬂ both hanrds.

Reference tightening torque: 1.7 ~ 2.4 kg-m
(Desired value: 2kg-m)

2 Apply grease to the mside ot lip of the dust seal.

GREASE

(T —,@/

3. When assembling. be sure to have the side with the *V™ face up.

“V* MARK ON THE UPPER SURFACE

___WORM WHEEL

S 74 ..
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4. Bolt Tightening Torque for Bearing Housing

BEARING HOUSING

BOLT FOR HOUSING 1

r NI e
>?4 J) mfim %__
. . ]
i i -

Q %?'_*:j_\ % {/)‘,AE Hh

T T
Model Place of use ] Part name Tlghtenmg torque
" nstallation of N I n
82%8 Series Slewing reduc Jé”l‘?eéiﬂ?% De irid vgisgk m
tion gear housing ' s - IKg
' | ilati f
nstatlation o Tempered bolt 2~ 4 kg-m

UR290 Series Slewing reduc- M§ x 202 (10T)

tion gear housmg Desired value: 3kg-m

\ InstaHat;on of

UR330 . Tempered bolt 5~7kg-m
Series Slewing reduc- . g
UR360 \ tion gear housmg M10x2‘3$2(7T) Desired value: 6 kg-m
| Installation of
R | . Tempered bolt 5~7kgm
URS00 Series \ Slewing reduc- M10 x 25¢ (7T) Desired value: 6 kg-m

‘ tion gear housing ‘

Note: Before tightening tempered bolts, remove oil or grease from the bolts, and then
apply "LOCKTIGHT #262"

Gear Oil for Speed Reducer

Model J API Service Class'ufication Quantlty of Gear Oil
nggg Serles “ GL-4 1{90 lfi?_,s_fik| P‘Gear Y90 Approx, 0.3 liter
UR290 Serles GL 4 »90 Kyoseki P Gear Y90 Approx. 0.3 liter

- U JI
7 ggggg Series | GL-4 %90 Kyoseki P Gear Y90 Approx. 0.7 liter
URB00 Serles I‘ GL-4 #90 Kyoseki P Gear Y30 Approx. 1.G5 liter
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§8. HOIST WINCH (SILENT WINCH)

1. Construction of Winch

&—éH? -
Jhulobil i nis
REDUCTION GEAR

| GEAR {2}
R

[
1
ﬁéﬂ@; ELLm .
=

F*rg -

J-
i

|

Z MOTOR

2. Construction of Brake

Brake shoe is put in the space between the gear (2) and ratchet wheel, and
also m the space between the disk and ratchet wheel. Ratchet wheel can trece-
[y be rotated as long as the direction of rotation is winding up. However.
when lowering. rotation is stopped by a pawl, and the gear (2) is pressed
against the ratehet wheel through the brake shoe. Thus, the brake is applied

m the lowering direction

BEARING ,ML /

RATCHET WHEEL

*RATCHET

HOISTING UP
DIRECTION

BRAKE SHOE

OIL SEAL

_ BUSH

p

SPLIT PIN

HOISTING
up

’ — ’"\.;CASTLENUT/
GEAR SHAFT/ S  PLAIN WASHER
N PAWL
. [ \ . BEARING
b HET WHEEL
\ DIsK RATCHET ~

E}EAR (2)
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3. Explanation of Operation

(When hoisting up)

When hoisting up, the gear (2)is rotated clockwise. As the gear (2) and gear
shatt are engaged each other by leflt-handed screw, gear (2) moves toward
arrow (=) direction and is pressed against the ratchet wheel.

Ratchet wheel is free during clockwise rotation, and accordingly both the
ratchet wheel and the gear (2) are incorporated in one solid body.

e

HOISTING UP

o b
T T\ RATCHET WHEEL
GEAR (2)
\ *\_ \_GEAR (1)
(When lowering)

When lowering, the gear (2) is rotated counterclockwise, and it moves arrow
(<} direction against the gear shaft. With the ratchet wheel being locked on,
the gear (2)1s lowered in the state that it is parted from the ratchet.

When Towering speed of suspended load is faster than that of motor, the geuar
shalt is forced to turn counterclockwise and us a result the gear (2) is moved
towards arrow (—) direction, and is pressed against the ratchet wheel. Be-
cause of this reason, suspended load will not fall.

Only when the gear (2) is rotated by the gear (1), the gear (2) parts from the
ratchet wheel and lowering can be conducted.

. _GEAR (2) separates from RATCHET WHEEL.
LOWERING ||z “
DIRECTION

_77 -
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4. Construction of Reduction Gear

RATCHET WHEEL PAWL

GEAR (2) SPRING GEAR (1)

ﬂ GEAR SHAFT

DETAIL OF (B)

Pawl and bush at @ are one solid body, and with the lorce of spring it 1s al-
ways pressed against the stde face of the gear (1), Accordingly. the pawl ro-
tates tollowing the rotating direction of the gear (1).

{When hoisting up)

When hoisting up, the pewl is moved towards parting directing from the
ratchet wheell Theretore, rutchet wheel does not hit the pawl:and according-

Iy no notse 1s made during hoisting operation.
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{When lowering)

When lowering, the pawl is pushed towards the teeth ol the ratchet wheel
and engages. Lowering rotation of the ratchet wheel is stopped by the pawl,
and lTowering speed is braked to 4 [ixed and constant one with a brake shoe.

-9
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5.

Bolt Fastening Reduction Gear Casing
Bolt locating at the upper right of the reducton gear casing is a set bolt for
posttioning the casing. Other 2 pes. are hexagon socket head bolts.

Set bolt

<X —g

Hexagon socket head bolt {3 pcs.)

Note: Tightening order of bolt: Set bolt for positioning is the first, and then
tighten the hexagon sockel head bolts diagonally.

Gear Oil for Reduction Gear

The air goes in and out freely the inside of the gear case, and accordingly,
water and dust are mixed in the gear oil. Also the gears themselves produce
abrasion powder during operation. Therefore, make initial gear oil change at
the time 6 months after the first use. and thereafter, make gear oil change

once every 2 oyedrs.

Classification of APl Service Quantity of oil

GL-4 =90 Approx. 0.8 liter
{(When shipping from the tactory, the gear case (0.9 liter for new crane)
is filled with Kyoseki EP Gear Y90.)

_ 80 -
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7. Brake Shoe Adjusting Procedure

RATCHET WHEEL

BRAKE SHOE
. N T —
» E BUSH _
o) .
Z
LB %1,_ T SPLITPIN
o
I
CASTLE NUT
: PLAIN WASHER
i BEARING
\ —
DISK

GEAR (2)

Assemble in the order of gear (2), brake shoe, ratchet wheel, disk, and plain
washer: and tighten castle nut with a spanner. Then loosen the castle nut for
1/6 turn and within this range match the hole for split pin in the gear shaft
to the groove of the castle nut; and fix with the split pin. If tightened too
much. 1t may cause hunting.

_81-
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8. Cause of Troubles and Remedy

Hoist Winch

Abnormal phenomenon

Presumed cause

Remedy

I Pressure does not rise,

a) Pump is faulty.
(Pressure does not rise at
idling rpm.)
(Total pressure required for
operation is insufficient.)

e Replace.

H:1) Reliel set of contro} valve
| is faulty.

(Pressure rises but not
enough.)

a) O-ring and other parts of
relief valve of control valve
are faulty.

(Adjust bolt of relief valve
is tightened but unable to
control pressure.)

e Adjust or replace.

T Replace parts or replace

relief ass’y with a new
ones,

a) Hoist motor is faulty.
(Quantity of drain is small-
er than specified one.)

e Replace.

Y. Pressure rises but
hoisting up is impossi-
ble.

3. Pressure rises but Jow-
ering is impossible.

T .

- 4) Drum or internal mecha-
nism of speed reducer is
faulty.

¢ Disassemble reduction gear.
e Inspect the drum.

I a) Drum or internal mecha-
! nism ol speed reducer is
faulty.

e Too much tightening of
brake shoe

e Disassemble reduction gear.
e Inspect the drum,

4. Unable 1o maintain

suspended load

") Brake shoe is faulty
b) Pawl is faulty.

» Replace brake shoe.
e Replace pawl.

3. When lowering, hunt-
Ing oceurs.

a) Brake shoe is faulty.

b) Too much tightening of
brake shoe

¢) Internal mechanism of
speed reducer is faulty.,

e Inspect brake shoe and
check quantity of oil.
e Adjust tightening of nut.

e Disassemble reduction gear.

6. When hosting up,
clattering sound is
heard.

i a) Spring to press the pawl

| against slide plate is faulty.
| b) Bush at the part of fitting
| pawl worn out.

¢ Replace spring.

e Replace bush,
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§9. SWIVEL JOINT

1. Construction of Swivel Joint and Positions of Hoses
|
1
m When assembling, fill up
3 T with chassis grease.
HOIST |
(DRAIN) Bl /CA)
T HOIST 2 ‘ g
(DOWN) ; ‘
i
HOIST || ‘ -
{UP) ] : |
r TELE- | ’
|
R Wd bl O’ SCOPING IRRE SQUARE SEAL
o ///M (RETRAC- ) ] ; RING | RING
. , TION) | ? -
DERRICK 4 ! T“’ vrp | A/
(LOWERINGI | 2/ | - J d
. i\ | TELE- E
- / (6\\ 1| SCOPING "™
V
e N / . \EXS'I;Z:-) | Detail of STK Seal
DERRICK - } ' | ] | . fitting 1o (&)
IRAISING) 4 7 J— -] il OUTER JOINT
N ‘: ‘ When assembling, fill up
\ ‘ i ‘ with grease.
e — < B j o /{L\ S _J N> S ——
T T LY
Tao hexagon socket head plug apply 1 'L
“LOCKTIGHT #557." T; | j\ INNER JOINT

HOIST (UP)

DERRICK {(RAISING}

HOIST (DRAIN)

DERRICK (LOWERING)

TELESCOPING (EXTENS!ONL/

83 -

HOIST :DOWN)
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1y Photo shows Swilvel Joint is installed.

Yy Photo shows Outer Joint is taken out.

I_N_NER JOINT OUTER JOINT

84 _
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2. Swivel Joint Assembling Procedure

1
® Aflter fitting the square ring, check to
] see 1f it is twisted, then Tit the seal
- )
‘ rng.
} v . . . .
i‘ ¥ When fitting seal ring. it is recommend-
N ed to use the jig as shown below.
SQUARE RING ™ SEAL RING i Jig as shown below
*

ltustration of STK Seal fitting
42 ROUND BAR |
CLINCHED PART 50 ___,,77,

[ ;
' WBPIPE ¢ INCHED PART
i

e L =

il a0 >

® The upper most (A) and the fower
most (@ of the inner joint must be
filfed up with grease.

® To the part where STK seal is to be
fitted apply chassis grease thinly.

® Put the outer joint over the inner
joint taking are that the STK seal
fitted to the inner joint will not be
bit.
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§10. SLIP RING

1. Construction of Slip Ring and Its Fitting Position

AvO B8R < 1200¢ /}Q
[Tkl \

Y FEMALE
/
// CBP

\AVOABSB X 1200 ¢
(BLACK)

Before tightening cross-recessed pan-head screw,
apoly "LOCK TIGHT #272."

/ AV0.85R X 1300 ¢
(RED)

Av0.858 13000 /

(BLACKI

36 -
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§11. DERRICK CYLINDER

1. Construction

#HEXAGON SOCKET
HEAD SCREW
_ROD
] \ S R
\i,// |
N
S— ! '\‘
%/
NN _— / ‘
L. —%-— )
Apply grease to the groove 2 —," / Eﬂ-—%ﬁbj ﬁ
where dust seal is fitted. AN
Grease shall be “Idemitsu Daphne XCZ-1~ \
or its equivalent.
»HEXAGON SOCKET TUBE \PISTON
HEAD SCREW

Note: Before tightening hexagon socket head screws to the piston and gland,
apply “LOCKTIGHT #242.”
{After applying, do not flow hydraulic oil.)

2. Disassembling Procedure

[y Remove the counterbalunce valve.,

2y Compensate rotation stopper ot the gland and then loosen and remove
it from the eylinder tube. Pull out the piston rod.

21 Remove hexagon socket head serew which stops rotation ol the piston

Pull out the piston trom the rod ass’y.

TUBE ASS'Y

PISTON
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§12. CONTROL

N
<A> ROLLER CONTROL VALVE
*K // /
/ / -
/7
. : T — bl B /////
= 7 : = i 1= e el
i [ | : =5 N g
N T T | T T prca
T m— 4 e I
=AY [ ! - . = =
- = i e i ir@ <J
T 1 T T T
= : ; R SN

Photo shows the side the roller 1s installed. Photo shows the side the control valve is installed.

Both the dert and the right outriggers shall be installed to the control
rod. bt the plates to the pluce where the reller is touching, Within the

range of spool stroke. the engine revolution can be accelerated.

PLATE ROD
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REFERENCE
VALUE (2.5 mm;

e
ROLLM _ROD

DETAIL OF When assembling, set the clearance between
the rod and roller will become 2.5 mm.

PLAIN WASHER COVER

\ DOUBLE LOCK NUTS
\ LEVER ASS'Y

:(:_:\:r}_( 7/ 1
‘itz—— 4 1 \
__ H_ & -
L |
\L Fit the plain wasber 3.5 mm inside.
1T
When nstalling,
let the drain hole face downward.
© DETAIL OF ©

Installation Procedure
1y When installing the Jever ass’y, tighten the double lock nut so that the
plain washer is pushed into the place 3.5 mm inside trom the end lace
ol the cover.
2y Then tighten the lever ass’ys until it reaches the double lock nuts.
Caution: If the direction of the lever is not proper, loosen within one revo-
lution and tighten the double lock nuts with the rightening torque
of 10 kg-m and up.
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§15. CONTROL VALVE (MODEL: MV-30A)

1. Composition of Valves and Inscribed Mark on Spool T PORT (PF3/4)

=N
(oerRICK) —{ ] Lo@ng

7o
{HOIST) Down
N

)
) [

(TELESCOPING
CYLINDER)

P PORT (PF1/2)

AAARAVANNNNAANA N RN

/ Tie-rod tightening torque: 250 :25 kg-cm
M10 (4 pcs.)

RELIEF VALVE
(RT-15C)

TIE-ROD

M10 (4 pcs.)

% Control valves control working of every actuator of crane. The spools
assembled in the control valves are different each other according to
respectine actuator
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2. Relief Valve (RT-15C)
The reliel valve is a preventive valve to control the pressure in the hydraulic
cireuit would not become higher than specified pressure.

1. Construction of Valve

ADJUST BOLT CAP MAIN SPRING LOW PRESSURE CIRCUIT
\ | .
\ | .
\
f u
/N | \ REps HIGH
<( . PRESSURE CIRCUIT
= i
.
\—-\_74{___1“ j;
: L
PILOT SPRING | \
R TSF / | / RESTRICTING
HOLE RESTRICTING HOLE
PILOT VALVE (ORIFICE) MAIN VALVE {ORIFICE)

2. Adjusting Procedure

The hydraulic pressure in the relief valve is decided by the movable al-
lowance of its adjust screw. For adjusting the pressure, loosen the cap
and nut. and turn the screw clockwise with a (-) driver to increase the
pressure. while on the contrary turn the screw counterclockwise for
reducing the pressure.

o When setting up . Be sure to watch the pressure meter.

e Alter setting up © Be sure to tighten the nut and the cap securely

50 as not to be loosened.

When tightening the nut and the cap, hold the screw with the (~) driver
as 1t is leared that loosening of screw is apt to happen while tightening.

Caution:
Engine rpm at the time of setting up the hydraulic pressure should con-
form to the rated revolution of the pump, which is 1600 rpm. Never set
up the hydraulic pressure when the engine is running at idling speed or
high speed.
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3. Explanation of Meter-in/Meter-out Spool

[y Meter-in

As shownan the above illustration, the hydraulic oil sent from the pump
Tows through the high pressure feeder passage P and is restricted at the
spool noteh @ and sent to the cylinder. Returning oil in the ¢ylinder
will be sent back to the tank without being restricted at B . In this way,
the hydralic oil is restricted at the "IN side of the actuator.
e Meter-in Spool

The meter-in spool is fitted to the cylinder
cireuit. 11 the inflow oil speed is higher than
that of return oil. the internal pressure in the

tube would become higher and there is a fear

that the internal pressure may expand the
tube. Therefore. start time of return oil from
the cylinder is set faster than that of inflow

otl.

x Thus, the meter-in circuit spool is assembled
in the control valves of the telescoping cylin-
der, derrick cylinder and outrigger cylinder.
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20 Meter-out Circuit

; SPOOL
@) _VALVE BODY B>

As shown in the above illustration, the hydraulic oil sent from the pump
is sent to the motor via the high pressure feeder passage P without being
restricted at @ . Return oil in the motor is restricted by the spool
notch at B and flows back to the tank. Thus, the hydraulic oil is re-
stricted at the *OUT™ side of the actuator.

Meter-out Spool
The meter-out spoolis fitted to the motor cir-
cult. 11 the speed of return oil from the motor

is faster than the inflow oil speed. there should

be a fear that the motor is forced to rotate by
the load  In order to overcome this phenome- TITXC
X

non. start time ol return ol from the motor is J|C

set slower than that of intflow oil.

Thus the meter-out circuit spool is assembled
in the motors of the hoist and slewing device.

A

~
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-H Series

x The construction of the spool for High Outrigger (H) Crane specifica-
tion (outrigger cylinder. telescoping cylinder, and Di-Co valve) is shown
i the below illustration:

A 7T T B

CAP SCREW
SPOOL END p

_NOSTAWP | O \Qf—

Note: Before assembling. apply *LOCKTIGHT #242” to the threaded

part of the cap screw and spool end.

* How to remove the plug from the inside of the spool

d. - .

— =22l

 / ’ \)« \_i—\__"li DETAIL OF PLUG
]

SPOOL END/ | PLUG  \ O-RING (5:3) HS 70

Iy Remove the cap screw and spool end.
Belore removing soak the spool in the 80°C or up hot water for about
10 minutes because “LOCKTIGHT™ was applied to the various parts.

2y Pull out the plug.

Plug is threaded with M3, so use a screw driver for removing.
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§16. COUNTERBALANCE VALVE

1. Construction of Counterbalance Valve (for Derrick)

i |
©

\ COUNTERBALANCE VALVE P Q
\

MARK D / \ PTSCREW
MODEL {CB-03ED)

2. Construction of Counterbalance Valve (for Telescoping Cylinder)

*x The counterbalance valve for telescoping cylinder has a wire in the part ()
shown below (to prevent hunting when the telescoping cylinderis retracted).

DETAIL OF PART @)

ORIFICE DIA.
®
3
MARK T \
_’—“'K—J PT SCREW

MODEL {CB-03ET)

99 _



View thousands of Crane Specifications on FreeCraneSpecs.com

3. Explanation of Counterbalance Valve Operation

Extending Cylinder

[ -—
L ~—
1 -

r CHECK VALVE

—_—

SUBPLATE

In extending the cylinder, the oil flowing out of the control valve pushes
the check valve in the counterbalance valve to enter the extending side
of the cylinder. The oil in the retracting side of the cylinder flows
dircctly through the subplate to return to the tunk.

The oil in the extending side of the cylinder flows pushing the check
valve that is pressed by @ spring. so it will not Tow back even though
the load should apply a cylinder retracting force.

Iothe clieck valve was not used here, the oil iy the extending side of the
cvimder would Tow back due to the load applied to the cylinder the
moment the cylinder started to extend (when the spool of the control
valve begun to open), thus retracting the cylinder instead of extending
1.
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2. Retracting Cylinder

[ ——
| il
‘T -
O
—Faa [P
—_ U]U
@FICE/ : &A
SN

{ |
CHAMBER A \spooL
= TITT X ﬁ
Tl Y rrlr/

L1

In retracting the cylinder, the control valve changes the direction of oil
flow to the retructing side of the cylinder through the subplate.

At the same time, the oil flows into chamber A through the orifice in
the valve.

It the spool does not move, the oil in the extending side of the telescop-
ing cylinder is blocked because the circuit is closed by the check valve
and the check part of the spool.

But. because oil flows from the control valve to the retracting side of
the cylinder, the pressure on the retracting side increases, and the oil in
back of the spool (in chamber A) combinzs to generate a pressure high-
er than the spring pressure to move the spool to the right.

This results in a ciearance between the valve body and the check part of
the spool. through which the oil in the extending side of the cylinder

flows through port P back into the control valve.

The cylinder is so designed that the oil in the extending side will not
flow unless the pressure of the oil flowing into the retracting side of
the cylinder reaches a specific level, So the cylinder will not suddenly
retract in the event of damage. through the load remains suspended.
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§17. DI-CO VALVE (DIVIDER-COLLECTOR VALVE)

DI-CO VALVE

1. Construction of DI-CO Valve
[he DE-CO valve s a hydraulic mechanism combiring the functions ot o di-
vider valve and collector valve, and is used in simultancously extending or
retructing the right and ler't high-outriggers.

" TOCONTROL VALVE |

SUBSPOOL

SUBSPOOL MAIN SPOOL
SPRING

~._ PISTON

COVER

QUTRIGGER CYLINDERT } OUTRIGGER CYLINDER

|
L
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2. Explanation of D1-CO Valve Operation

I. Extending
The DI-CO valve operates as a divider valve as described below.
Pressure oil enters chamber a through port 1, flows from the center of
the subspools to the right and left. and via orifices b and ¢ to passages
d oand e from which the oil flows through passages £ and g to ports
2 and 3. Chambers A and B are connected to chambers b and ¢ through
small holes hand i
[T the resistance of port 2 increases to be greater than the resistance of
port 1. the pressure on part 2 increases to reduce the pressure dilference
between chambers a4 and b so that the flow ol oil to port 2 decreases.
Thus. the pressure oil passing onfice b reaches chamber A, and the pres-
sure inside chamber A increases. When a pressure difference arises be-
tween chambers A and B, the pressure oil in chamber A pushes piston H
up to move the main spool to the right. As a result. the clearance be-
tween passages g and ¢ narrows to reduce the flow of oil to port 3 until
there is no pressure difference between ports 2 and 3. At this point the
main spool stops. and oil is supplied to ports 2 and 3 at the same rate.

CONTROL VALVE—l

MAIN SPOOL
OE!FICE C
CHAMBER C

ORIFICE b

h CHAMBER b

_\.vr/, ,..///. m|¥ /,'://// IV‘
— l/// ZzZ ,,,/ ll //// :'.'//,!

CHAMBER B

CHAMBER A PISTON |
PISTON H / \ PASSAGEe

PASSAGE d

OUTRIGGER CYLINDER OUTRIGGER CYLINDER
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2.

Retracting

The DI-CO valve operates as a collector valve as described below.

Pressure oil Tows from ports 2 and 3 to passages d and ¢ via
passages I and g to move the right and left subspools to the center.
['he oil then flows from passages | and g into chambers b and ¢ via
passuges d and ¢ and to port 1 vig orifices b and ¢ . When there is
a resistance dilTerence between ports 2 and 3, the valve operates in
the same way as the divider valve to supply the oil from port | at the

sdanmie rate.

CONTROL VALVE

SUBSPOOL SUBSPOOL
|
) - iyl
. a ¢ !
_ - _
d i 8
2 3
\
i 4
OUTRIGGER CYLINDER | [ OUTRIGGER CYLINDEI

-CO Valve Handling Precautions

When mounting the valve, make sure that the spools inside are level.

It cither port 2 or port 3 s closed, the other port is also closed to
block oil flow.

Completely vent wir from the piping, ete.

Betore correcting errors in the synchronized operation ol the outrig-
ger c_\'iindcr.\. apply pressure to retract the outrigger cylinders all the
Way.

Frrors i the synchronized operation ot the outrigger cylinders will
merease it oil flow is reversed halfway in their stroke.
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4. Failure in the Synchronized Operation of Outrigger Cylinders

o Luack ot oil flow o Insufficient pressure
o Air (rupped inside o Resistance difference between right
e Qil leakage and left in inner box

Check the above and if nothing wrong is found, disassemble and check
the decompression valve.

Disassembling Procedure

I Remove the cover on one side.

21 Push the main spool with your finger and see if it returns to the original
position by the torce of the spring. Also check the subspools for opera-
tion.

31 I any spool fails to return to its original position, or does not move
properly, remove it and clean it of foreign matter.

4} Muke sure to install the spools in the correct direction after cleaning,
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$18. CONSTRUCTION OF HOOK (FOR 6-SECTION BOOM)

1. Procedure for Changing Wire Rope Sling from 4 to 3 Ropes

4) Mount hook cover back, making
sure that bolts are tightened firm-

ly.
® |
I
i
\
_ |
5} Attach wire socket back to hook, 6) Check that bolts tar wire socket
making sure that bolt is tightened and cover are tightened securely.

securely.
Precautions

* The maximum hoisting load for 3-rope sling is 2.2 tons.

* It the hook touches the ground when changing the number of wire
ropes. the ropes on the drum will loosen. Before starting work after re-
moving or adding wire ropes, be sure to wind the wire ropes tense and
tight.
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§19. HOW TO HANDLE WIRE ROPES

1. Passing Wire Rope into Wire Socket and Fastening It

Pass the end of a wire rope into the wire
socket along the arrow mark on the sock-
et. If the wire rope is inserted in the op-
posite direction, it will be kept bent and
last short.

Do not forget to attach the wedge and

/ WIRE SOCKET wire clip.
( *ﬁ%WEDGE
, //me CLIP When attaching the wire socket to the
o //59 Ca:,ef“'Of assembling boom, make sure that the arrow mark
irecuon.
p— £ e B 14 5 Secar oo on the face of the wire socket faces out-
% 55mm 50mm ard : h at left
L 45mm  40mm ward as shown at left.

2. Twisted Wire Rope Adjusting Procedure

Wire rope tends to turn in the untwisting direction under tension. When the

hook carries two or more wire ropes, they can easily turn, especially when

they are stitl new. Wire ropes becomes steady with use.

Observe the wire rope adjustment procedure below in such a case.

1) Eatend the boom rtully.

2) Set the boom to an angle of about 65°.

3y Hoist a load so that the wire ropes will be tense.

41 Check the wire ropes for the number of turns.

5y Remove the wire socket. and turn it in the wire rope untwisting direc-
tion by the number of wire rope turns multiphed by the number of
wire ropes. However, (he wire socket may be turned only up to 4 times.

0) After uttaching the wire socket back to position, wind up and down the
wire ropes all the way and repeat it a few times to check that they are
buck to normal. I there is still a twist remaining. repeat the above pro-

CUNS.

Wire rope twisting
direction

& 1-rope sling 3-rope sling 2/4-rope sling
Note: Turn the wire socket opposite to the wire rope twisting direction
except in the case of 3-rope sling in which case the wire socket
should be turned in the same direction.
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§20. FILTERS
1. Suction Filter and Line Filter (for UR330, 360)

SUCTION FILTER LINE FILTER
Part No.740582023 Part No.740580204

2. Suction Filter
The suction lilter is attached to the end of the pump suction pipe in the oil
tank 1t is a notch-wire 1ype. When changing hydraulic oil, check the filter
that 1tis not clogged up. ITitis, clean it.
Care must be taken against a clogged-up filter because it will adversely af-
fect pump suction, possibly causing cavitation, abnormal noise. and pump
fatlure

3. Line Filter

I'he hine filter is installed halfway between the control valve and oil tank.
bty a tilter paper type with a bypass valve. Filter replacing intervals vary
depending on the frequency of use. Generally, however, replace it for the
first time three months atter initial use of the crane, and once a year there-
alter

LINE FILTER
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§21. LUBRICATION

Apart from the hydraulic oil that is necessary for hydraulically driving the
cranc Lubrication (oiling and greasing) is required to ensure smooth opera-
tion of the crane parts, reduce their wear, and extend life.

1. Selection of Hydraulic Qil

Use the genuine hydraulic oils specified below for UNIC truck crane.

1
General “ UNIC HYDRO 56
' |

For areas with sub-zero
temperature in winter

For cold season ‘ UNIC HYDRO 32

2. Changing Hydraulic Qil

Aurrcarries foreign matter and moisture into the oil tank. The hydraulic parts
produce metal dust little by little with use. Change the hydraulic oil three
months after the new crane is first used. Thereafter, change it once a year
in carly autumn. If ambient temperature falls below 0°C, water in the tank
and hydraulic circuit may freeze. Changing the hydraulic oil in early autumn
Is eltective for preventing it.

To check oil level, insert the level gauge into the oil filler without screwing
it in. and check that oil level is halfway between the upper and lower limits
on the gauge.

Insert oil level gauge

into oil filler without
CAP screwing it in, and

check oil level.

LEVEL GAUGE

UPPER LIMIT

LOWER LIMIT

OIL FILLER
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3. Greasing

1y Use the grease specitied below tor UNLC truck cranes.

Chassis grease ! No.1 {Viscosity 310 ~ 340)

No.2 (Viscosity 265 ~ 295)

Molybdenum disuifide

2 Greasing Swael Bearing
Be sure to grease the swivel ball bearing. 1V it is not well fubricated. the
bearing may make abnormal noise. Grease it once 4 month, or if the
crance i fequently used, once a week, while turning the swivel.

TWO GREASE FITTINGS
{One each on right and left)
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3y Greasing Chart

2-SECTION BOOM .~
-~

Note: Do not grease slide sheave pin.

Sl
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Lubrlcauon! Lubricating point NO.’ of Lubricant Method
intervals points
) i
Daily ‘ 1) Boom slide plate (bottom 1 Molybdenum Manual
and sides of section 2) grease
\ 2-section boom
. 2) Boom slide plate (bottom 2 Molybdenum | Manual
i and sides of sections 2, 3) grease
| 3-Section boom
| 3) Boom slide plate (bottom 3 Molybdenum | Manual
and sides of sections 2, 3, 4) grease
4-Section boom
4) Boom slide plate {bottom 4 Molybdenum @ Manual
‘ and sides of sections 2, 3, 4, 5) Grease
5-Section boom
5} Boom slide plate {bottom and | 5 Molybdenum [ Manual
sides of sections 2, 3, 4, 5, 6) Grease
6-Selection boom |
6) Boom foot pin ; 1 Chassis | QGrease
| ! grease " gun
| 7) Derrick cylinder upper | 1 Chassis Grease
f A
‘ support pin grease | gun
| 8) Derrick cylinder lower 1 Chassis ;‘
| support pin grease i
' 9) Oil tank 1 Hydraulic oil |
(32.5 liters/32 liters) (Mid point ‘
1‘ between upper \
i and lower !
limits of level ‘
| gauge) |
Weekly ' 10) Winch drum gear 1 Chassis ‘ Grease
grease gun
. 11) Swivel gear 1 Chassis ‘ Manual
. grease | gun
| 12) Propeller shaft ! 3 Chassis \ Grease
I ‘ grease |  gun
Monthly 13} Winch reduction gear 1 Gear o1} ;
| {about 0.8 liter)
14) Swivel reduction gear J 1 Gear oil
(about 0.7 liter) ‘
|
‘ 15) Wire rope 1 Chassis ! Manual
; grease '
} 16) Swivel bearing ‘ 2 Chassis . Grease
| ‘ grease | gun
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