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INTRODUCTION

This technical instruction manual describes the construction of the UNIC UR SERIES truck crane
and maintenance procedures for the §ervicemen engaged in its 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, the truck crane will be able
to deliver their superb performance and be kept in satisfactory operating condition.

It is recommended that separate parts list be referred to together with this manual.
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§1. GENERAL VIEW
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§2. BOOM
1) Construction of Boom and Telescoping Cylinder Installation

(1) 3-Section Boom (Dual Cylinder)

BOOM (1) BOOM (2) BOOM (3)
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TELESCOPING CYLINDER (2)

TELESCOPING CYLINDER (1)
COUNTERBALANCE VALVE

(2) 4-Section Boom (Dual Cylinder + Wire rope)

EXTENDING WIRE

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

[paD] © T

{ Lg

— :
RETRAGTING WIRE
TELESCOPING CYLINDER (2)
TELESCOPING CYLINDER (1) BOOM (4)
COUNTERBALANCE VALVE

(3) 5-Section Boom (Triple Cylinder + Wire rope)

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

TELESCOPING CYLINDER (3)

TELESCOPING CYLINDER (2)
TELESCOPING CYLINDER (1) BOOM (5)
COUNTERBALANCE VALVE




(4) Center of gravity of the boom ass’y (including the telescoping cylinder)

CENTER OF GRAVITY
UR333-A2 3-Section Boom L=1590 mm
UR334-A2 4-Section Boom L=1700 mm
UR503-A2 3-Section Boom L=1690 mm
UR504-A2 4-Section Boom L=1810 mm
UR505-A2 5-Section Boom L=1870 mm




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) \ MIDX 16 L
rrsesers ' =

1= T

/ JOINT \Q/{Boom @

BOOM (3)

BOLT FOR SLIDING PLATE
MI0OX25( 7 T)

@® Remove the joint (for piping) of the telescoping cylinder.
@ Remove the slide plates, plates, and guide.
@ Remove the pin (1) from the boom (1), and pull the booms (2) and (3) out of the boom (1).

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

BOOM (2) BOLT FOR GUIDE
MIOX 16 x
O
PIN (2) BOOM (3) BOLT FOR SLIDING PLATE
MI0X25(7 T)

@® Remove the slide plates and guide.
@ Remove the pin (2) from the boom (2), and pull out the boom (3).



(3) Pull out of telescoping cylinders (1) and (2) from the boom (3).

BOOM (3) TELESCOPING CYLINDER (1)

-/

:ll@ I« — %{%

l
TELESCOPING CYLINDER (2) PIN (3)

.

=3

@  Pull out the telescoping cylinder (2) and the pin (3) from the boom (3).
@  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

\

e ‘

TELESCOPING CYLINDER (2) ASS'Y

3% Reassembling shall be made in reverse order of the disassembly procedures.
Notes:

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

@  Apply grease (Chassis Grease No.1) to the inner surface of the bush.

@  When replacing a slide plate, apply THREE BOND #1102 to prevent dropping.

% Refer to the precautions for slide plate replacement on page 11 when replacing a slide plate.
@  When assembling, amply apply molybdenum disulfide grease to the upper part of the inner surface of
the boom, side and bottom plates, and slide plate surfaces.

® To the slide sheave pin do not apply grease.

_5__



3) Boom Disassembly Procedure (4-Section Boom)
(1) Pull out the booms (2), (3) and (4) from the boom (1).

PIN (1) BOOM (1) BOLT FOR GUIDE
MIOXi6

BOOM (2) AOOM (3)

BOOM (4)

BOLT FOR SLIDING PLATE
MI0X25(7T)

@ Remove the joint (for piping) of the telescoping cylinder.
@ Remove the slide plates (side and lower plates), and guide.

@ Remove the pin (1) from the boom (1), and pull the booms (2), (3) and (4) out of the boom (1).

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

BOLT FOR GUIDE
BOOM (2) EXTENDING WIRE ADJUSTING NUT (M 16) MIOX 16

BOLT FOR SLIDING PLATE
MIOX22(7T)

® Remove the slide plates (side and lower plates), and guide.
@ Remove the retraction cable adjusting bolt from the boom

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



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

TELESCOPING CYLINDER (2)

TELESCOPING CYLINDER (1) RETRACTING WIRE ADJUSTING BOLT

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

Remove the Retraction cable adjusting bolt

Pull out the telescoping cylinder (2) and the pin (3) from the boom (3).

® 0 0

From the booms (3) and (4) pull out the telescoping cylinder ass’y (1) and the telescoping cylinder
ass’y (2) in the direction towards the rear.

\TELESCOPING CYLINDER (2) /RETRACTING WIRE

TELESCOPING CYLINDER (1)




(4) Pull out the boom (4) from the boom (3).

BOLT FOR GUIDE
MIOX16

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

MI0X22(7T)

@® Remove the slide plates (lower plates), and guide.
@  Pull the boom (4) out of the boom (3).

EXTENDING WIRE

\ BOOM (4)

3% Reassembling shall be made in reverse order of the disassembly procedures.
Notes:
@ When assembling the pin, apply grease to the inside of its base for rust proof purpose.
@ Apply grease (Chassis Grease No.1) to the inner surface of the bush.
@ When replacing a slide plate, apply THREE BOND #1102 to prevent dropping.
% Refer to the precautions for slide plate replacement on page 11 when replacing a slide
plate.
@ When assembling, amply apply molybdenum disulfide grease to the upper part of the inner surface of
the boom, side and bottom plates, and slide plate surfaces.

® To the slide sheave pin do not apply grease.

% The reassembling and disassembly procedures for the 5-section boom are the same as mentioned

above.



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
M10 X 16

JOINT BOLT FOR SLIDE PLATE
M10 X 25 (7T)

@ Remove the joint (for piping) of the telescoping cylinder.
@ Remove the slide plates (side and bottom) and guide at the top of the boom (1).
® Remove the pin (1) from the boom (1), and pull out the booms (2), (3), (4), (5) and (6) out of the boom (1).

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

BOOM (2) BOLT FOR GUIDE
M10 X 16

PIN (2) BOLT FOR SLIDE PLATE

@® Remove the slide plates (side and bottom) and guide at the top of the boom (2).
® Remove the pin (2) from the boom (2), and pull out the booms (3), (4), (5) and (6) out of the boom (2).



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

BOOM (3) PULL-OUT WIRE ADJUSTING NUT (M16) BOLT FOR GUIDE
M10 X 16

|
S

o

- -

PIN (3) BOLT FOR SLIDE PLATE
M10 X 20 (7T)

@ Remove the slide plates (side and bottom) and guide at the top of the boom (3).
® Remove the pull-out wire adjusting nut and take out it from the boom (3).
® Remove the pin (3) from the boom (3) and pull out the booms (4), (5) and (6) out of the boom (3).

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

PIN (4)

BOOM (4)

\ TELESCOPING CYLINDER (3)

PIN (5)

PIN (4) PULL-IN WIRE

ADJUSTING BOLT

/ M14 X 140
(FULL THREADED)

SNAP RING

PIN (5)

SNAP RING PULL-IN WIRE

DETAIL OF (R) DETAIL OF

@® Loosen the pull-in wire adjusting bolt at the boom top and remove the wire in ® section.
@ Remove the right and left pins (4) for the pull-in wire at the rear end of the boom (4) in @ section.
®

Remove the right and left pins &) for the telescoping cylinder (3) at the rear end of the boom @in®
section. —10—




@ Pull out the telescoping cylinder (1) ass’y, (2) ass’y and (3) ass'y from the booms (4), (5) and (6)

backward.

BOOM (6)
@)
\BOOM @) \ BOOM (5)
- \ . o pa—
] O [ —ae—— y -
— s Oiw ; . e

TELESCOPING | TELESCOPING | TELESCOPING PULL-IN WIRE
CYLINDER (1) | CYLINDER (2) | CYLINDER (3)

(5) Pull out the booms (5) and (6) from the boom (4).

BOLT FOR GUIDE

PULL-OUT WIRE ADJUSTING NUT (M16)
M10 X 25

BOOM (4)

BOLT FOR SLIDE PLATE
M10 X 20 (7T)

BOOM (5) BOOM (6)

@ Remove the slide plates (side and bottom) and guide at the top of the boom (4).
@ Remove the pull-out wire adjusting nut and pull out the booms (5) and (6) from the boom (4).



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

BOLT FOR GUIDE
M10 X 16

BOOM (5) / BOOM (Gl/ BOLT FOR SLIDE PLATE

M10 X 15 (7T)

® Remove the slide plates (side and bottom) and guide at the top of the boom (8).
@ Pull out the boom (6) from the boom (5).

PULL-OUT WIRE

BOOM (6)

3 Reassembling shall be made in reverse order of the disassembly procedure.
Notes:
When assembling the pin, apply grease to the inside of its base for rust-proof purpose.
Apply grease (Chassis Grease No.1) to the inner surface of the bush.
Apply “THREE BOND #1102" to the slide plate in order to prevent it from falling when replacing it.

® e

When assembling the boom, apply the molybdenum disulfide grease sufficiently to the top surface inside the
boom, the side and lower plates of the outside and the surface of each slide plate.

Don’t apply grease to the slide sheave pin.

@ @

Check whether the pull-out and pull-in wires are crossing or not, and then assemble them into the boom.



5) Installation Procedures for Slide Plate and Guide

(1) Installation of slide plate and guide (3-Section boom)

©
=

b
M ZN
@ 2 7@
| CLEARANCE (0.5~2.0mm)
%
CLEARANCE 4PN
i (1.0~2.5mm) SLIDE PLATE
_4 b
B /

%"\ SLIDE PLATE
7 g .
el \ SLIDE BASE

Fit guide this place

PLATE

X Adjust to 1.5~2.5 mm with shims to the
part marked ¢ .

Notes:

1. If the slide plates are too close in contact
with the boom, adjust the clearances with
shims.

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

washer.




(2) Installation of slide plate and guide (4-Section boom)

0 ||| Adjust the clearance to
:0.5~1.0mm with shims.

Adjust the clearance to
0.5~1.0mm with shims.

T

NN

A\

SLIDE BASE

Fitting bolt (2 pcs.)

SLIDE PLATE

3¢ Adjust to 1.5~2.5 mm with shims.

l ADJUST WITH SHIMS (1=0.5 or t=1.0)
' »

SLIDE PLATE
Notes:

1. If the slide plates are too close in contact

SLIDE PLATE with the boom, adjust the clearances with
shims.

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

washer.

¢ The mounting structure and adjustment procedures for the 5-section boom are the same as mentioned

above.



(3) Installing the lower slide plate

SLIDE PLATE

SLIDE PLATE

SLIDE BASE
SLIDE BASE

(4) Installing the slide plate at the rear end of the boom (upper part)
SLIDE PLATE

(5) Replacing precautions a slide plate
Note:

Apply “THREE BOND #1120” to the slide plate for preventing it from falling off.

*% Do not extend or retract the boom for one hour after applying THREE BOND #1120.
1. When replacing a slide plate, remove the old foreign matter adhering to the mounting surface before
mounting a new one.
2. Replace slide plates before they reach the limit of use.
Slide plate check
Measure slide plate thickness and replace any which has exceeded the limit of use.
3% Slide plate use limit

If and when the slide plate wore out for 2 mm, be sure replace it with a new one.

Before use Use limit
Slide plate
t=90 @ ——ouu-— =70
(thickness in mm)
t=70 —-— t=50



§3. TELESCOPING CYLINDER
1) Constructions (3-Section Boom, 4-Section Boom and 5-Section Boom)

(1) Dual Telescoping Cylinder of 3-Section Boom

@  Construction of telescoping cylinder (1)

1 T Hig o @ 1]
@ — — ‘ L—vﬁ‘g A T
L —
COUNTERBALANCE 1l [ ey ra
VALVE

@ @%j B

@  Construction of telescope cylinder 2

LJLAKKL{

TELESCOPING CYLINDER (1)
/

1
. : ey, WD
O e s

TELESCOPING CYLINDER (2) /




(2) Dual Telescoping Cylinder of 4-Section Boom

@  Construction of telescoping cylinder (1)

[ TR N
brm 0] T Hlg o W
' == = o[ h: L
{
COUNTERBALANCE ) o ,
VALVE

o d U

@  Construction of telescope cylinder (2)

TELESCOPING CYLINDER (1)

1
i

TELESCOPING CYLINDER (2)




(3) Triple Telescoping Cylinder of 5-Section Boom

Construction of Triple telescoping cylinder

TELESCOPING CYLINDER (1) 0 @

g nensa@ 5
ek | NI
COUNTERBALANCE VALVE =
TELESCOPING CYLINDER (2) e RETRACTING WIRE

TELESCOPING CYLINDER (3)

@  Construction of telescoping cylinder (1) and selector valve from the part ®

SELECTOR VALVE

@ Construction of telescope cylinder (2) and selector valve from the part ®

PLUNGER SELECTOR VALVE

@  Construction of telescope cylinder (2) and selector valve from the part ©
PLUNGER

—




2) 3-Section Boom (Disassembly Procedures for Dual Telescoping Cylinders)
(1) Remove the bolt which connects the telescoping cylinder (1) with the telescoping cylinder (2) and
separate the one from the other.

TELESCOPING CYLINDER (1) B

\
O T 0

EZJO \

A \ TELESCOPING CYLINDER (2)

@ Remove 3 pcs. of hexagon socket head bolt from the part ®.

@ next, remove 4 pes. of hexagon socket head bolt from part ® .




(2) Disassembly Procedures for Telescoping Cylinder (1)

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

HEXAGON SOCKET HEAD BOLT
(3 pes.)

SELECTOR VALVE

@ Remove a lock screw for nut of the slide pipe.

HEXAGON SOKET HEAD SCREW
(M6 X 6¢ ) cup point

¢ When assembling, apply ' ’ A LN
“LOCK TIGHT #242” to the screw. Y

®  From the slide pipe remove the nut, check valve, and spring.

SPRING CHECK VALVE




@ Compensate the revolution stopper of the gland, remove the grand from the tube with a look-spanner,

and pull out the rod ass’y from the tube (1).

Compensate revolution stopper.
Pull out the rod ass’y from the tube (1).

\ ROD ASS'Y

TUBE (1)

® Loosen the screw which stops revolution of the piston, and take out the piston from the rod ass’y.

HEXAGON SOKET HEAD SCREW
(M6 X 8¢ ) cup point ¢ When assembling, apply

“LOCKTIGHT #242” to the screw.

ROD ASS'Y /

PISTON SLIDE PIPE




(3) Disassembly Procedures for Telescoping Cylinder (2)

HEXAGON
SOKET HEAD SCREW

(M6 X 6¢£) cup point

® Remove hexagon socket head lock screw for @ Loosen the cylinder cover with a

the cylinder cover. hook-spanner.
3% When assembling, apply “LOCK TIGHT #
242
HEXAGON

SOKET HEAD SCREW
(M6 X 10¢ ) cup point

@ Pull out the rod ass’y from the tube (2) @ Remove the lock screw of the piston.
3% When assembling, apply “LOCK TIGHT #
242

® Loosen the piston with the hook-spanner.



(4) Inspection

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

@  Check that every part is free of attachments of metal powder, foreign substances, etc.

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

@ In principle, packings and seals shall be replaced with new ones when disassembled. However, if these
parts are forced to be reused, check very carefully and confirm that they are free of damage and foreign
substances.

3¢ 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

(3-Section Boom)
| - I 3% Put 4.5 t board to this place.
Range for tightening for 3 mm

(4 and 5-Section Booms)
# 3% Put 3.2 t board to this place.
Range for tightening for 4.4 mm

Range for tightning

ADJUST BOLT

LOCK NUT

Adjusting Procedure with Adjust Bolt

Put the telescoping cylinders (1) and (2) in the most retracted state.
Apply “LOCK TIGHT # 262" to the threaded part of the adjust bolt.
Put at above board to the part marked ¢ and tighten the adjust bolt.

® 00

After adjusting, lock with the lock nut.



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 reaches the
CHAMBER C
SLIDE PIPE

chamber C.

CHAMBER A

CHAMBER B

EXTENSION

(2) Extending Telescoping Cylinder (1)

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

ROD ASS'Y (1)

PISTON (1)

CHAMBER C

CHECK VALVE (2)

-

EXTENSION

TITTINTUNRY

=)

= o

!

J

—24—



(3) Extending Telescoping Cylinder (2)
Just before the rod ass’y (1) of the telescoping cylinder (1) reaches its maximum 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 passage A and B, and reaches the chamber D of the telescoping

cylinder (2), where it pushes up the piston (2) ; and as a result, the telescoping cylinder (2) extends.

PISTON (1) SLIDE PIPE PASSAGE A CHECK VALVE (1)

ROD ASS'Y (1)

IISTINRRNTRNRRS

>
TR LN RNTRRINRNTRNRY

EXTENTION

PASSAGE B / TELESCOPING
CHAMBER D PISTON (2) CYLINDER (2)

(4) Retracting Telescoping Cylinder (2)
Through the passage C of the telescoping cylinder (1) the pressure oil flows in, and it enters into the
chamber E via the passage D and pushes down the piston (2). As a result, the telescoping cylinder (2) starts

retracting.

TELESCOPING CYLINDER (1)

PASSAGED /

RETRACTION ———>

\
1}

PASSAGE C Lj
| \

il

LT

TELESCOPING
PISTON (2) CHAMBER E CYLINDER (2)




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

returns to the tank via the counterbalance valve.
PISTON (1) CHAMBERC CHECK VALVE (2) SPOOL
]

CHAMBER A , \ \

PASSAGE C

RETRACTION

1 i

TELESCOPING CYLINDER (2) / SELECTOR STICK}

(6) Retraction of Telescoping Cylinder (1)
By means of the flow of pressure oil from the passage C the piston (1) is pushed down, and the rod ass’y (1)
retracts. When the rod ass’y (1) retracts, the slide pipe returns to its original position from the position to
which it was pushed up by the piston (1) ; and the passage A and E are shut by the check valve (1). When
the rod ass’y (1) retracts, all of the pressure oil in the chamber C passes through the passage E and the slide
pipe, and returns to the tank via the chamber A. In this way, the telescoping cylinder (1) finishes its

retracting operation.

SUDEPIPE  PASSAGE A CHECK VALVE (1)
CHAMBER A PISTON (1) 7/
ROD ASS'Y (1) CHAMBER C —F—

PASSAGE E

MANIINN

PASSAGE
C

RETRACTION




4) 4-section Boom (Explanation of Dual Cylinder Operation)
(1) Extending telescoping cylinder (1)
The process of extending telescoping cylinder (1) is the same as that for the 3-section boom. The pressure
oil entering chamber C forces piston (1) up to extend rod ass’y (1).
PISTON (1)

ROD ASS’Y (1) CHAMBER C

EXTENDING

e

(2) Extending telescoping cylinder (2)
Immediately before rod ass’y (1) of telescoping cylinder (2) extends all the way, the slide valve is pushed up
by piston (1) so that check valve (1) of the selector valve opens and the pressure oil enters chamber D of

telescoping cylinder (2) to extend it.

PISTON (1) SLIDE PIPE CHECK VALVE (1)

A\ 2\ :

ROD ASS'Y (1)

SST YT OOSTNY
—

-—

EXTENDING ———

—T
/

TELESCOPING CYLINDER (2)/ \ CHAMBER D




(3) Retracting telescoping cylinder (2)
The pressure oil flows from route C of telescoping cylinder (1) to route D and into chamber E of telescoping

cylinder (2) to force tube (2) up. Telescoping cylinder (2) begins to retract.

TELESCOPING CYLINDER (1)
\

PASSAGE C

PASSAGED __{

RETRACTION —>

TUBE (2) / \ CHAMBER E\ PISTON (2)

The pressure oil from route C forces telescoping cylinder (2) to retract. Immediately before its retraction, the

(4) Retracting telescoping cylinder (1)

selector stick at the tip of tube ass’y (2) pushes the spool to open check valve (2) so that the oil in chamber C

returns to chamber A via check valve (2), slide pipe, and chamber A to retract telescoping cylinder (1).

SLIDE PIPE CHAMBER C CHECK VALVE (2) SPOOL

NN

A

TELESCOPING CYLINDER (1)
CHAMBER A

AN

PASSAGE C

— B

RETRACTION

\SELECTOR STICK

\ TUBEASS'Y (2)




5) 5-section Boom (Explanation of Triple Cylinder Operation)
The process of telescoping cylinder extension is similar to that for the 4-section boom. The selector valves
control the flow of pressure oil to extend telescoping cylinders (1), (2), and (3) in this order.

(1) Extending telescoping cylinder (1)
TELESCOPING CYLINDER (1)

SELECTOR VALVE

SELECTOR VALVE

-—

. VT
ML R AR RE IR EEL LR RB AR AR

EXTENSION——»

(2) Extending telescoping cylinder (2)

TELESCOPING CYLINDER (2)

EXTENSION ——&




(3) Extending telescoping cylinder (3)

TELESCOPING CYLINDER (3) /

#% Boom retraction is opposite to boom extension. The selector valves control the flow of pressure oil to

retract telescoping cylinders (3), (2), and (1) in this order.



6) Description of Cushion Seal Movement and Operation
Cushion seals are built into the 4-section and 5-section booms to ease shock between the sections during
boom retraction. Specifically, a cushion seal is used on the pistons of telescoping cylinders (2) and (3) of the

5-section boom. These cushion seals reduce the impact of the pistons at the stroke end.

(1) Oil flow during boom retraction
Cushion structure of telescoping cylinder (2) of 4-section boom, and that of telescoping cylinder (3) of

S-section boom

@  In the process of boom retraction, the oil in chamber A flows through the center of the piston, indicated
in the figure below, to return to the tank without reduction of the flow rate till the piston enters the

CHAMBER A

plunger.
CUSHION SEAL

i! ]

!

'l 2 o e ’ ,“

‘1‘ T 1 - e ] : Ty
\PISTON \PLUNGER

@ At the same time as the piston enters the plunger, chamber A is closed by the cushion seal at @ . As the

oil returns from chamber A at a reduced rate through the orifice 1 mm in diameter in the plunger, the

impact of the piston at the stroke end is lessened.
SNAP RING

CUSHION SEAL

Enlarged view of
cushion seal mount

Eniarged view
of part @




@ Cushion structure of telescoping cylinder (2) of 5-section boom

ORIFICE
‘LE' = 15| TR
m =W
AR & | :

W / 3
‘ q / Q—
Z ¥ Y4
PISTON CUSHION SEAL / PLUNGER

(2) Oil flow during boom extension

® In the process of boom extension, the cushion seal at @ is pushed toward the snap ring, and the oil

flows as indicated in the figure into chamber A, without being blocked, to extend the boom.

CUSHION SEAL SNAP RING

"

Q DETAIL OF @

@ The returning oil is restricted in flow just before the telescoping cylinder of the 5-section boom reaches

the end of its extension, thus easing the impact of the piston at the stroke end.

1

— — _

¢ T /\/r-["‘-—dm-n‘/'ﬁ
| e =
t gﬁ% . S A
RN
ORIFICE
GLAND / ROD




(3) Plunger fault
(4-section boom)
@  If boom retraction fails immediately before booms (3) and (4) are fully retracted, that is, 30 to 40 mm
before the retraction of boom (2) starts, the cause of it may be possibly foreign matter caught in the

orifice in plunger ® of telescoping cylinder (2) shown below.

PLUNGER

\TELESCOPING CYLINDER (2)

(5-section boom)

@ If boom (3) fails to retract immediately before booms (4) and (5) are fully retracted, check the plunger
that is built into telescoping cylinder (3).
@ If boom retraction fails immediately before boom (3) is fully retracted without boom (2) starting to

retract, check the orifice in part & of the plunger for telescoping cylinder (2) shown below.

PLUNGER

TELESCOPING CYLINDER (2)




7) Cause of Troubles and Remedy

3-section boom (Dual cylinders)

NUT

®)

SPOOL (1)

ADJUSTING BOLT

SELECTOR STICK

Abnormal phenomenon

Presumed cause

Remedy

1. Retraction is normal, but when

extending, 2 and 3 booms
extend at a time or not in a good
order,

2)

The part A of the selector valve
is clogged with foreign
substances.

Disassemble selector valve and
clean it, or replace it with a
new one,

. Extension is normal, but when
retracting, 2 and 3 booms
retract at a time or not in a good
order.

2)

b)

The part B of the selector valve
is clogged with foreign
substances.

Snap ring of the part C god out
of place.

Disassemble selector valve and
clean it, or replace it with a
new one.

Rearrenge snap ring.

. Boom (2) extends but boom (3)
does not extend.

Nut at the slide pipe of
telescoping cylinder (1)
loosened.

Disassemble telescoping
cylinder (1) and tighten the nut.

. After full extension of booms,
boom (3) retracts but boom (2)
does not retract.

a) Adjust bolt pushing the spool of

b)

selector valve loosened or the
stick was bended.

Selector valve spool (1) was
bended.

Adjust the bolt.
Straighten bended stick.

Replace selector valve ass’y
with a new one




@  5-section boom (Triple cylinders)

Abnormal phenomenon

Presumed cause

Remedy

. Retraction is normal, but ahen
extending, (2) and (3) booms

2)

The part A of the selector valve
of telescoping cylinder (1) is

extend at a time or not in a good clogged with foreign
order. substances.
. Retraction is normal, but ahen a) The part A of the selector valve

extending, (3) booms extend at

of telescoping cylinder (2) is

* Disassemble selector valve and

clean it, or replace it with a
new one.

a time or not in a good order. clogged with foreign
substances.

. Extension is normal, but when a) The part B of the selector valve Disassemble selector valve and
retracting, (3), (4) and (5) of telescoping cylinder (2) is clean it, or replace it with a
booms retract at a time or not in clogged with foreign new one.

a good order. substances. Rearrenge snap ring.
b) Snap ring of the part C god out

of place.

. Extension is normal, but when
retracting, (2) and (3) booms
retract at a time or not in a good
order.

2)

b)

The part B of the selector valve
of telescoping cylinder (1) is
clogged with foreign
substances.

Snap ring of the part C god out
of placé.

. Boom (2) extends but boom (3)

a) Nut at the slide pipe of Disassemble telescoping
does not extend. telescoping cylinder (1) cylinder (1) and tighten the nut.
loosened.
. Boom (2) and (3) extends but a) Nut at the slide pipe of Disassemble telescoping
boom (4) and (S) does not telescoping cylinder (2) cylinder (2) and tighten the nut.
extend. loosened.
. After full extension of booms, a) Adjust bolt pushing the spool of Adjust the bolt.

boom (4) and (5) retracts but
boom (3) does not retract.

b)

selector valve of telescoping
cylinder (2) loosened or the

stick was bended.

Selector valve spool (1) was
bended.

. After full extension of booms,
boom (3), (4) and (5) retracts
but boom (2) does not retract.

a)

b)

Adjust bolt pushing the spool of
selector valve of telescoping
cylinder (1) loosened or the
stick was bended.

Selector valve spool (1) was
bended.

Straighten bended stick.
Replace selector valve ass’y
with a new one.

Note: If booms (4) and (5) fail to extend fully while checking operation after disassembling and

repairing the boom, the cause of it may be possibly the right and left extension wires

crossing each other.

¢ Check the 4-section boom for the above in the same way as in the case of the 5-section boom.




§4. BASE

1) Construction of Base

SUCTION FILTER

UR330 Series

O CAP
/-LEVEL GAUGE

/ UPPER LIMIT (335 ¢ )

When checking oil quantity, just
put the cap on the inlet but not

screw gauge in.

L

Oil Tank Capacity:
(Standard quantity:32 Liter)

| LOWER LIMIT (30.5 ¢ ) (| N—
3
e ]
_—_—
@ OILFILLERPORT  gtandard oil quantity is the middle

-

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.



UR500 Series
When checking oil quantity, just

put the cap on the inlet but not
screw gauge in.
CAP

LEVEL GAUGE

UPPER LIMIT (51.5 2 ) J Oil Tank Capacity:

(Standard quantity:49.5 Liter)
¢
LOWER LIMIT (47.5 £ ) R

OILFILLERPORT  Standard oil quantity is the middle
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.

@



2) Construction of the Inner Box Extension Cable Installation

®)

LOCK LEVER

INNER BOX

'DETAILOF @
INNER BOX INNER BOX
DETAIL OF ® STOP PIN STOP PIN
(The stop pin is neither for IN) (The stop pin is neither for OUT)



3) Extension Cable Mounting and Adjusting Procedures

FULLY OPENED /
AN / 7

CLOSED

CABLE ASS'Y

HOSE CLAMP

STOP PIN

ADJUST TO 21 MM

(M5x8¢)

% 1. After attaching the end of the cable ass’y to the stop pin, tighten the hose clamp to prevent the cable end from
slipping out.
2. With the end of the stop pin projecting from the bottom of the inner box by 21 mm when the lever is in the
fully open position, fasten the inner cable with the lever boit. (MS X 8 mm long).

3. After fastening the cable, close the lever and check that the end of the stop pin is as shown below.

INNER BOX

STOP PIN

Note: Check that, when the lever is closed, the end of the stop pin is neither far out nor far in from the
bottom of the inner box.

—39—



4) Piping to Outrigger Cylinder (UR330 Series)

/ DETAILOF ®
DETAIL OF ® Piping at Jomt block w

ouT

N

IN

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.

3 Tightening torque for the nut to fasten the band

NUT (M12)

Tightening torque:3.6kg-m

peTAIL OF ©



5) Piping to Outrigger Cylinder (UR500 Series)

= NS
INNER BOX 5

VERTICAL OUTRIGGER CYLINDER / Y

IN ouT
IN

ouT

PILOT CHECK VALVE

DETAIL OF

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.



6) Construction of Leaf Spring to Vertical Qutrigger Cylinder (UR500 Series)

@ LEAF SPRING _CLEARANCE TO

5 mm

—— ™7 VERTICAL
INNER BOX

|
: l
| o
[ | : l
4 o
| l -
| |
b I

- ——

LEAF SPRING

HEXAGON SOCKET HEAD BOLT
{(M8XI0¢)

Apply"LOCKTIGHT #242.”

N ———

3% Construction of leif springs is 2 pcs.

DETAILOF @



§5. OUTRIGGER CYLINDER
1) Construction of Vertical Outrigger Cylinder (UR330 Series)

Apply grease to the groove where dust seal is fitted.

E@; — mli

\
|

" s
L
GLAND TUBEASS'Y / ROD ASS'Y

Note:Before fastening hexagon socket head screw for piston, apply “LOCKTIGHT # 242.” (After
applying, do not flow hydraulic oil for about 1 hour.)

HEXAGON SOCKET HEAD SCREW
M8X 10 ¢ cup point

PISTON

(1) Construction of the Part where Pilot Check Valve is Fitted

TUBE ASS'Y PILOT CHECK VALVE

<—— (EXTENSION)

:E<—- (RETRACTION)

T
o

/’_( PILOT CHECK VALVE ASS'Y
o (MODEL.CP-03F)




2) Construction of Vertical Outrigger Cylinder (UR500 Series)

PILOT CHECK VALVE € HEXAGON SOCKET HEAD SCREW GLAND
(M6 X 8 £)cup point

CYLINDER COVER

\

£ . A A ]
3 HEXAGON
PISTON ROD ASS'Y TUBE ASS'Y SOCKET HEAD SCREW

(M6 X 8 £)cup point

Note:Before fastening hexagon socket head screw for piston, apply “LOCKTIGHT # 242.” (After

applying, do not flow hydraulic oil for about 1 hour.)

(1) Construction of the Part where Pilot Check Valve is Fitted

(EXTENSION) (RETRACTION)
PILOT CHECK VALVE

O

PILOT CHECK VALVE ASS’Y
(MODEL:CP-02F)



§6. DERRICK CYLINDER

1) Construction

Threaded part-Liquid type gasket (THREEBOND)
Apply non-liquid type #1101.

T @1 # HEXAGON
SOCKET HEAD SCREW

, \
GLAND / NSTAN M 8 X25 £ cup point)

Apply grease to the groove
where dust seal is fitted.

% HEXAGON
SOCKET HEAD SCREW TUBE
M6X8 ¢ cup point

PISTON

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

2) Disassembling Procedure
® Remove the counterbalance valve.
@ Compensate rotation stopper of the gland and then loosen and remove it from the cylinder tube. Pull out
the piston rod.
@ Remove hexagon socket head screw which stops rotation of the piston.Pull out the piston from the rod

ass’y.

TUBE ASS'Y

PISTON ROD ASS'Y




3) Cause of Derrick Cylinder Sinking (Retraction)
Two causes can be assumed: Internal leak of the counter-balance valve and internal leak of the cylinder.

Checking Method
@® Hoist a load not exceeding the specified limit, stop the engine, and disconnect both high-pressure hoses from

the counter-balance valve (on the extension and retraction sides).

Notes:
1. 'When disconnecting the high-pressure hoses, be sure to move the control lever to the right and left to

release the oil pressure after stopping the engine.
2. While loosening the high-pressure hoses, check that the oil is not flowing out of the hose joints and that

the derrick is not lowering.
Make sure that there are no people and no objects under the boom. (If the derrick falls, stop

disconnecting the hoses.)

W = LOAD

EXTENSION SIDE RETRACTION SIDE

\DERRICK CYLINDER

COUNTER-BALANCE
VALVE

(Determining Cause of Trouble)
1. If the oil leaks out of the joint of the high-pressure hose at part @ of the extension side, the

counter-balance valve is leaking inside.

Remedy: Disassemble and clean, or replace the ass’y.
2. If the oil leaks out of the joint of the high-pressure hose at part ® of the retraction side, the derrick

cylinder is leaking inside.
Remedy: Replace the packing or tube ass’y.



@ Fully retract the derrick cylinder, disconnect the high-pressure hose on the extension side, and apply pressure

. . RETRACTION SIDE
to the retraction side. EXTENSION SIDE (apply pressure to the retraction side)

DERRICK CYLINDER

COUNTER-BALANCE
VALVE

(Determining Cause of Trouble)
@ If the oil leaks out of the joint of the high-pressure hose at part ® of the extension side, the derrick

cylinder is leaking inside.

Remedy: Replace the packing or tube ass’y.

Note:When checking the above, either cover the disconnected joint of the high-pressure hose on the

extension side or place an oil pan under it to receive the oil flowing out.

% If the counter-balance valve leaks inside, check the following.

| \ 1. Foreign matter caught in part ®;

damage to seat surface

2. Foreign matter caught in part ®;

L HilE damage to seat surface

\

". The telescoping cylinders and outrigger cylinders can also be checked in a similar way.




§7. SWING DEVICE (UR330 Series)

r '

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

FRONT SIDE

= N

7
I .
|
)

(i

LA

= L/

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 Boits
@ Tighten the bolts in the numerical order as shown in the above illustration.



SWING DEVICE (UR500 Series)

1 H

1) Position of Soft Zone“S” on the Turntable
FRONT SIDE

REAR SIDE
MARKED SOFT ZONE "S” / (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

@ Tighten the bolts in the numerical order as shown in the above illustration.



3) Turntable Mounting Procedure

REVOLUTION STOPPER ( PLATE) TURNTABLE

PINION GEAR

1

TURNTABLE PINION GEAR

BOLTS FOR TURNTABLE

BASE MAIN BODY

SWING GEAR BOX ASS'Y

@ Install the swing gear box ass'y to the base main body.
@ Mount the turntable on the base and screw lightly the turntable bolts in the base main body.



® Insert the clearance gauge (0~0.2 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

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

®  After tightening turntable bolts, fold the inside square corner of the revolution stopper plate to follow
one flat side of the hexagon bolt head.

® After assembling, apply grease to engaging tooth surfaces of the gears.



4) Tightening Torque for Bolts Fastening Turntable and Swing Gear Box (UR330 Series)

BOLTS FOR SWING GEAR BOX

+”ﬂ
i

/—J—'—’" SWING GEAR BOX ASS'Y

TURNTABLE

BOLTS FOR
TURNTABLE

Place of use Part name Tightening torque
; Tempered bolt 23-29 kg-m
Swing gear box M16 X 50(10T) (Desired value:26 kg-m)
Turntable Tempered bolt 45~51 kg-m
(Turntable inner ring) M20 x 92 ¢ (12T) (Desired value:48 kg-m)

Note:The bolts for the turntable (tempered bolts) must be UNIC genuine bolt, on the head of which“UNIC
12” is inscribed.

N

7 \

/7
™



5) Tightening Torque for Bolts Fastening Turntable and Swing Gear Box (UR500 Series)

BOLTS FOR SWING GEAR BOX

1l
4

‘/‘l_,.— SWING GEAR BOX ASS'Y

TURNTABLE

BOLTS FOR
TURNTABLE

Place of use Part name Tightening torque
. Tempered bolt 23~29 kg-m
Swing gear box M16 X 50 (10T) (Desired value:26 kg-m)
Turntable Tempered boit 45~51 kg-m
{Turntable inner ring) M20 X 95 ¢ (12T) (Desired value:48 kg-m)

Note:The bolts for the turntable (tempered bolts) must be UNIC genuine bolt, on the head of which “UNIC
12” is inscribed.

P

7 \

[~
N



6) Tightening Torque for Bolts Fastening Column (UR330 Series)

- /—’

BOLTS
FOR COLUMN

COLUMN MAIN BODY

[

I1
—

TURNTABLE

Place of use

Part name

Tightening torque

Caution when telghtening

Column
(Turntable outer ring)

Tempered boit
M16 X 50 ¢ (12T)

23~27 kg-m
(Desired value:25 kg-m)

Follow the below men-
tioned numerical order.

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

7) Numerical Tightening Order for Bolts Tightening Column (UR330 Series)

SWIVEL JOINT

STOPPER

0)

® 0 @

SWIVEL JOINT (O H I_' ©
STOPPER ﬁ

S—/ )

o Lt

SO S

OOOOOO
% pn 00

mll \f

SWIVEL JOINT

(6T =




8) Tightening Torque for Bolts Fastening Column (UR500 Series)

- / )

o

COLUMN MAIN BODY

BOLTS \
FOR COLUMN \
5
[
LN

-

TURNTABLE

Place of use

Part name

Tightening torque

Cautlon when teightening

Column
(Turntable outer ring)

Tempered bolt
MJ18 X 55 £ (12T)

32~36 kg-m
(Desired value:34 kg-m)

Follow the below men-
tioned numerical order.

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

9) Numerical Tightening Order for Bolts Tightening Column (UR500 Series)

SWIVEL JOINT

STOPPER

~

SWIVEL JOINT

/

SWIVEL JOINT
STOPPER




§8. SWING GEAR BOX

1) Construction

GEARSHAFT

TAPER ROLLER BEARING DUST SEAL

NUT

BEARING HOUSING

CASING
DR —
/’ /‘ WORM WHEEL
BN M\ Ot
Lo —
CROWN NUT iy BALL BEARING
XJ
= BREATHER

SNAP RING

CROWN NUT

WORM SHAFT

TAPER ROLLER BEARING




2) Disassembly Procedure

@ Remove a snap ring (H-80) which retains the taper roller bearing which sustains worm shaft.

@ Turn the gear shaft counterclockwise, pull out the worm shaft from the casing. (Use of special tool for
removing worm shaft is recommended.)

¥ For special tool, refer to page 56.

® Remove 8 pcs. of bolt (M10 X 25 £ ) which fasten the bearing housing and pull out the housing, utilizing
3 pcs. of bolt for 3 through holes in the housing.




@

®

This photo shows the pulled out housing with gear shaft and worm wheel.




@ Pull out the O-ring which is assembled in the nut.

Note:To the threaded part of the nut “LOCKTIGHT” was applied. Therefor, when loosing, warm up
lightly the threaded part with gas flame, and then loosen. When reassembling, be sure to apply
“LOCKTIGHT # 262” to the threaded part.



% Special tool for removing the worm shaft from the swing gear box

(Sectional view of worm shaft in assembly)

CASING

Q@x&\\ Sy
N

¢ |

// k - 1. »
il\\ AV ANAARNRANNN
= y
WORM SHAFT
REMOVE SNAP RING. SPECIAL TOOL
(DETAILED DRAWING OF SPECIAL TOOL)
tle
85 ¢ 16.5
USE KEY MATERIAL. 10 /PLAIN WASHER
\ NUT M16"
% / e
por T
T [ »
10 ¢ 100 ¢ 90 21 120
. s M6 H
NS |
e K““““ :
210 50




3) Caution When Assembling
1

AL: A B # o
GEAR SHAFT ' ' DUST SEAL:Apply*THREEBOND#1401

Fill up with grease.

¥ Grease:Lithium soap radical
(Example:Kyoseki Rizonix Grease No.1)

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

Note:Tightening force of the nut shall be equal to the extent that
the gear shaft can be rotated clockwise as well as
counterclock wise with both hands,

j Reference tightening torque:1.7~2.4kg-m

(Desired value:2kg - m)

(2) Apply grease to the inside of lip of the dust seal.

Grease

(3) When assembling, be sure to have the side with the “V” face up.

e GREASE “V" MARK
] b ON THE UPPER SURFACE

A = -/ WORM WHEEL




4) Bolt Tightening Torque for Bearing Housing

‘ | J BEARING HOUSING
BOLT FOR HOUSING:
Place of use Part name Tightening torque Caution when telghtening
Before tightening tempered bolts,
Installation of swing Tempered bolt 5~7 kg-m remove oll or grease from the
gear box M10 X 25 ¢ (7T) Desired value:6 kg-m | bolts, and then apply “LOCKTIGHT
# 262"

5) Gear Oll
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 a year.

Quantity of gear oll (UR330 Serles) Quantity of gear oll (UR500 Serles)
Approx. 0.7 liter Approx. 1.05 liter
(0.8 liter for new crane) (1.07 liter for new crane)
RECOMMENDED GEAR OIL

Use API Service GL-4 gear oils.

Petroleum Maker Brand
ESSO Standard gear oil 90
MOBIL Mobilube GX90
CALTEX Universal Thuban SAE 90
SHELL Shell Spirax EP90




§9. HOIST WINCH

1) Construction of Winch

ORUM GEAR (4)
' WINCH GEAR BOX ﬂ }

f ; i 1 GEAR (2)

%:‘ / | DRUM ]_ 7;
F ~ [ i

GEAR (1)
[ | HOIST MOTOR

2) Construction of Brake
Brake shoe is put in the space between the gear (2) and ratchet wheel, and also in the space between the disk
and ratchet wheel. Ratchet wheel can freely 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 ratchet wheel

through the brake shoe. Thus, the brake is applied in the lowering direction.

RATCHET WHEEL

HOISTING UP
DIRECTION

RATCHET WHEEL

LOWERING DIRECTION

DISK
GEAR (2) RATCHET WHEEL

BRAKE SHOE

PAWL




3) Brake Shoe Adjusting Procedure

RATCHET WHEEL

DISK
GEAR (2)
BRAKE SHOE

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, it may cause jogging.

SPLIT PIN

CASTLE NUT

GEAR SHAFT

@ 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.



4) Bolt Fastening Gear Box
Bolt locating at the upper right of the gear box is a set bolt for positioning the casing. Other 3 pcs. are hexagon

socket head bolts.

Hexagon socket head bolt (3 pcs.)

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

5) Gear Ol
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 a year.

Quantity of gear oli

Approx. 0.8 liter
(0.9 liter for new crane)

RECOMMENDED GEAR OIL
Use API Service GL-4 gear oils.
Petroleum Maker Brand
ESSO Standard gear oil 90
MOBIL Mobilube GX90
CALTEX Universal Thuban SAE 90
SHELL Shell Spirax EP90




6) Cause of Troubles and Remedy

Holst Winch

Abnormal phenomenon

Presumed cause

Remedy

1. Pressure does not rise.

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

* Replace.

a) Relief set of control valve is
faulty.
(Pressure rises but not enough.)

* Adjust or replace.

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.)

*Replace parts or replace relief ass’y
with a new ones.

a) Hoist motor is faulty.
(Quantity of drain is smaller than
specified one.)

*Replace.

2. Pressure rises but hoisting up is
impossible.

a) Drum or internal mechanism of
gear box is faulty.

*Disassemble gear box.
*Inspect the drum.

3. Pressure rises but lowering is
impossible.

a) Drum or internal mechanism of
gear box is faulty.

*Too much tightening of brake shoe.
*Disassemble gear box.
*Inspect the drum.

4. Unable to maintain suspended
load.

a) Brake shoe is faulty,
b) Pawl is faulty.

*Replace brake shoe.
*Replace pawl.

5. When lowering, jogging occurs.

a) Brake shoe is faulty.

b) Too much tightening of brake
shoe.

¢) Internal mechanism of gear box
is faulty.

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

*Disassemble gear box.

6. When hoisting up, clattering
sound is heard.

a) Spring to press the pawl against
slide plate is faulty.

b) Bush at the part of fitting pawl
worm out.

*Replace spring.

*Replace bush.




§10. SWIVEL JOINT

1) Construction of Swivel Joint and Posltions of Hoses

'!! ; When assembling, fill up
y—— with chassis grease.
HOIST —
(DRAIN) ‘ 0
e 5 Yy HOIST
— @ (DOWN)
HOIST .
UP _
(UP) TELE-
(RET- SEAL RING
RACTION) fi:
DERRICK )
(LOWERING)
| TELE-
|SCOPING
(EX- Detail of STK Seal fitting to (&)
DERRICK | TENSION)
(RAISING) OUTER JOINT
When assembling, fill up with grease.
[r—————— / - \__ﬁ _

To hexagon socket head plug
apply “LOCKTIGHT#557."
(Not used “SEAL TAPE")

INNER JOINT

HOIST (UP) _

TELESCOPING (RETRACTION) DERRICK (RAISING)

14 .
~ ., 4 D
Y : 4
Wk ’“ \ /
\ : N </
- = -
rald «' NN
! ' / . e
\’// \_.‘ "/
HOIST (DRAIN) DERRICK (LOWERING)
TELESCOPING (EXTENSION) HOIST (DOWN)




2) Swivel Joint is installed.

SWIVEL JOINT

TURNTABLE

BASE MAIN BODY




3) Swivel Joint Assembling Procedure

+ After fitting the square ring,check to see if it is
J twisted, then fit the seal ring.

X When fitting sealring, it is recommended to use the

jig as shown below.

SQUARE RING SEAL RING

N

lllustration of STK Seal fitting

CLINCHED PART 55, ¢ 2 ROUND BAR
’ ¢ 8 PIPE_CLINCHED PART
1

* The upper most ® and the lower most ® of the
inner joint must be filled up with grease.
* To the part where STK seal is to be fitted apply

chassis grease thinly.
INNER JOINT

* Put the outer joint over the inner joint taking are that

the STK seal fitted to the inner joint will not be bit.




§11. SLIP RING

1) Construction of Slip Ring and lts Fitting Position

SLIP RING

AV0.85R x 1200 ¢

AV0.85B X 1200 ¢
(BLACK)

SWIVEL JOINT

AV0.85B x 1300 {

(BLACK)

. Before tightening
§ cross-recessed pan-head screw,
E \ apply “ LOCK TIGHT#272.”

AVO0.85R X 1300 £
(RED)

s MALE
CAP




§12. CONTROL

CONTROL VALVE




§13. HYDRAULIC CIRCUIT
1) UR330 SERIES

TWO-BLOCK COUNTERBALANCE
VALVE FILTER VALVE

B

M 4 :

BOOM
"~ TOPPING
q CYLINDER
||

CONTROL VALVE

| T !
Vg IV
HoisTEA TR ;%-0
wE - S
T =SB
EXTENTION Ll H{]] ! = HOIST MOTOR
| p U

| TELESCOPING CYLINDER
— | —o— |

Sl

SWING
PILOT CHECK VALVE

Ny
\ : _
1 1
1 = 1 -1 -
‘ ! = T |
T ]
G.P ==P ro- :
PT1/4 b L i
o o SWING MOTOR
PUMP
STRAINER v
STREETSIDE CURBSIDE COUNTERBALANCE VALVE

OUTRIGGER CYLINDER | 4 l

OIL RESERVOIR




2) UR500 SERIES

TWO-BLOCK

VALVE

TN\

CONTROL VALVE

EXTENTION 1
NI

swnLGHﬂI[:

PILOT CHECK VALVE

COUNTERBALANCE
VALVE

YA L :

~ BOOM
9"~ TOPPING
CYLINDER

HOIST MOTOR

(4

u

[

1
1
]
.-

STRAINER
STREETSIDE CURBSIDE

OUTRIGGER CYLINDER I 4 ]

OIL RESERVOIR

TELESCOPING CYLINDER

=

BN
r-==+

SR

SWING MOTOR

COUNTERBALANCE VALVE




§14. CONTROL VALVE

1) Composition of Valves and Inscribed Mark on Spool

(DERRICK)

(HOIST)

(TELESCOPING
CYLINDER)

(RT-15C)
TIE-ROD

M10 (4 pes.)

T PORT (PF3/4)

(SWING ) —[SWING (C.C.W), SWING (C.W) &)

CURBSIDE _ g7 YA P,
OUTRIGGER ~eaidRetracting e glExtending;
STREET SIDE oD 7NN - Dy
OUTRIGGER —lmefliolractinghy JjExtending = j
P PORT (PF1/2)
RELIEF VALVE

Tie-rod tightening torque:250 * 25 kg-cm

M10 (4 pes.)

% Control valves control working of every actuator of crane. The spools assembled in the control valves are different

each other according to respective actuator.

See the inscribed stamp on the end face of the spools.

MODELS

SPOOLS UR330 SERIES

URS500 SERIES

For Derricking Stamp X

Spool
Meter-in, -out

<~

For Hoisting

Spool
Meter-out

For Telescoping

Spool
Mete-in

For Swinging

Spool
M-meter-out

For Oljtrlgger No stamp

Spool
Meter-in




2) Relief Valve
The relief valve is a preventive valve to control the pressure in the hydraulic circuit would not become higher

‘than specified pressure.

(1) Construction of Valve
LOW PRESSURE CIRCUIT
ADJUST BOLT BODY MAIN SPRING
CAP \
- HIGH PRESSURE
N CIRCUIT
NUT G 57 = ; v
PILOT SPRING | '/ 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 allowance 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.

@ Remove the cap and loosen the nut.

® When tightening the nut and the cap, hold the screw
with the ( — ) driver as it is feared that loosening of

screw is apt to happen while tightening.




©Retract the outrigger, telescoping, or derrick
cylinder, and adjust the relief pressure while
watching the pressure gauge.
Setting up Hydraulic Pressure
UR330 Series...2500 psi
URS00 Series...2850 psi

¢ Run the engine at the rated pump speed, not at

idling or high speed, while setting relief pressure.

SPANNER

£~ (@ When tightening the nut and the cap, hold the screw

with the ( — ) driver as it is feared that loosening of

screw is apt to happen while tightening.

(- ) DRIVER

(3) Pressure Measuring Gauge Take-off Port

@)@ @) @) ®
00)0)®® @

PRESSURE GAUGE 353
TAKE-OFF PORT PRESSURE GAUGE

] TAKE-OFF PORT




(4) Relief valve check point
If hydraulic oil pressure fails to rise, check the relief valve at the following points.

® ® ©

1. Foreign matter caught at part ® ; damage to seat surface
2. O-ring at part ® broken

3. O-ring at part © broken

4. Foreign matter caught in orifice in main valve at part ©

5. Foreign matter caught at part ®; damage to seat surface

Note:If nothing is found wrong at the above points, the hydraulic pump is defective.

@ ©




§15. COUNTER-BALANCE VALVE

The counter-balance valve applies the set back pressure to the oil flow in the retracting direction, and permits free flow

of oil in the extending direction.

; l —3
LOAD
C: Ci

f CHECK VALVE
—

T 7723

=l —O)

L WA r
SUB PLATE
(VALVE SEAT)

When the control valve is neutral, oil flow is blocked to both cylinder parts, extension and retraction. Even if the

cylinder is subjected to a load and a force in the retracting direction, the oil in the extending direction is blocked by the

2

V2 Vi

body of the counter-balance valve and the seat of the check valve so that the cylinder remains as it is.

1) Description of Counter-Balance Valve Operation

E 8 C —— —
-——
f CHECK VALVE
O
SUB PLATE ORIFICE |

Direction of oil flow (Extending cylinder)

EXTENSION \ SPOOL

N

RETRACTION

Al  :
¥ oo

Direction of oil flow (retracting cylinder)



2) Construction of Counterbalance Valve (for Derrick and telescoping cylinder)

(1) Construction of Counterbalance Valve (for Derrick)

CHECK VALVE

\ ORIFICE

©0
MARK D/ MODEL (CB-03ED)

(2) Construction of Counterbalance Valve (for Telescoping Cylinder)
*¢ The counterbalance valve for telescoping cylinder has a wire in the part ® shown below (to

COUNTERBALANCE VALVE

prevent hunting when the telescoping cylinder is retracted).
CHECK VALVE

\ ORIFICE
COUNTERBALANCE

VALVE /
MARK T / MODEL (CB-03ET)




§16. SAFETY DEVICES

1) Construction of Anti Two Block Device
When the hook pushes the weight up to turn the overwind detector switch off in winding up the hook or

extending the booms, the solenoid valve is switched on to operate so that the pilot check valve shuts off the oil
flow for winding (return side of motor) and for boom extension to stop the operation.

X However, the hoist can be unwound and the booms can be retracted.

SOLENOID VALVE

PILOT CHECK VALVE

=

o
HOIST | ||

|

|

TELESCOPING

\

CYLINDER 5
_({D_l ! SLIP RING WEIGH *e'j‘&
e |
e I RELAY /
CONTROL VALVE POWER SOURCE HOOK BLOCK

PILOT CHECK VALVE POSITION

PILOT CHECK VALVE SOLENOID

UR330 SERIES

UR500 SERIES



2) Construction of Pilot Check Valve

CONTROL VALVE TELESCOPIC HEAD PORT

CONTROL VALVE HOIST UNWINDING PORT HOIST UNWINDING PORT TELESCOPIC HEAD PORT

\

VALVE BODY

CHECK VALVE

SOLENOID VALVE (NORMAL OPEN TYPE)

STEEL BALL

©

/| _DRAIN PORT

WIND UP

TELESCOPING CYLINDER
] HOIST

CONTROL VALVE CONTROL VALVE

HYDRAULIC CIRCUIT



3) Description of Pilot Check Valve Operation
The pilot check valve is described as to oil flow through it and its check operation in winding/unwinding the

hoist and extending/retracting the telescoping cylinders.

(1) Hoist Winding (In normal operation state, overwind detector is ON and solenoid valve OFF.)
In normal operation, the overwind detector is ON and the pilot check valve’s solenoid valve is OFF. The
return port is open to the tank port, and the oil in chamber C flows into the tank. Thus, the return oil in
chamber A from the motor pushes open the check valve to flow via chamber B and the control valve back

into the tank. This causes the motor to drive the hoist to wind.

WINDING UP WINDING UP
TGN 7N\ PILOT CHECK VALVE
WINDING UP —» @ @
w I
> CHAMBER B CHAMBER A
<
>
3
c -~ B
’—
& | cHAMBER C
(&)
N s
H \
PILOT CHECK
VALVE SOLENOID (OFF)
SOLENOID VALVE CHECK VALVE WINDING UP

(2) Hoist winding stop (In overwound state, overwind detector is OFF and solenoid valve ON.)
In an overwound state, the overwind detector turns off and the solenoid valve of the pilot check valve turns
on. The operation of the solenoid valve closes the tank port so that the return oil in chamber A from the
motor enters chamber C through the hole drilled in the check valve. Because the tank port is closed, chamber
A and C become the same in pressure, and the check valve is pushed to the right due to the area difference

between chambers A and C. Thus, the return oil in chamber A is shut off by the check valve, causing the

WIND UP WIND UP
WIND UP —— @ ' —@T PILOT CHECK VALVE
CHAMBER B CHAMBER A r

CONTROL VALVE

@_._

SOLENOID VALVE \

L

PILOT CHECK

VALVE WIND UP 7SOLENOID (ON)

CHECK VALVE




(3) Hoist unwinding

The oil entering chamber B from the control valve moves the check valve to the left to flow into chamber A
and the unwinding end of the motor. The return oil from the motor flows via the control valve back into the

tank, causing the motor to drive the hoist to unwind.

UNWIND UNWIND
/\ /‘\
= . _PILOT CHECK VALVE
& = =
CHAMBER B CHAMBER A

B
UNWIND —

CONTROL VALVE

=
=

SOLENOID VALVE \

PILOT CHECK UNWIND

CHECK VALVE VALVE




(4) Telescoping cylinder extending operation (In normal operating state, overwind detector is ON and
solenoid valve OFF.)
In normal operation, the overwind detector is ON and the solenoid valve of the pilot check valve is OFF. The
return port is open to the tank so that the oil in chamber C flows into the tank. Thus, the oil in chamber B
from the control valve pushes the check valve open to flow into chamber A, from which it passes through

the counterbalance valve into the extending end of the cylinder to extend it.

PILOT CHECK VALVE

"COUNTER-
BALANCE
VALVE

CONTROL VALVE

Fﬂ—_J_T
SR

SOLENOID VALVE \

PILOT CHECK
VALVE

CHECK VALVE

(5) Telescoping cylinder extension stop (In overwound state, overwind detector is OFF and solenoid valve
ON.)
In an overwound state, the overwind detector turns off and the solenoid valve of the pilot check valve turns
on. The operation of the solenoid valve closes the tank port so that the oil in chamber B from the control
valve enters chamber C through the hole drilled in the check valve. Because the tank port is closed,
chambers B and C become the same in pressure, and the check valve is pushed to the left due to the area
difference between chambers B and C. Thus, the oil in chamber B is shut off by the check valve, and no

longer flows into chamber A. This stops cylinder extending operation.

PILOT CHECK VALVE

b e e — -

CHAMBER B CHAMBER A

CONTROL VALVE

CHAMBER C

—
all
?_ PILOT CHECK VALVE  goLENOID (ON)

\
T
EXTEND
SOLENOID VALVE X
CHECK VALVE




(6) Telescoping cylinder retracting operation
When the oil flows from the control valve into the retraction end of the cylinder, the oil in the cylinder
pushing part flows via the counterbalance valve into chamber A of the pilot check valve to move the check

valve to the right. Thus, it flows into chamber B and returns to the tank via the control valve to retract the

cylinder.
PILOT CHECK VALVE RETRACT
oo oSy Sl

S | RETRACT —— ¥
-J
<« CHAMBER B COUNTER-
3 BALANCE
3 VALVE
o s
|..
-4
o)
(&)

- PILOT CHECK

VALVE
RETRACT

SOLENOID VALVE CHECK VALVE




4) Troubleshooting
(1) Neither the hoist winds nor the telescoping cylinder extends in a normal operating state (not in an

overwound state).

Suspected cause Remedy

1. No electric power Check.
2. Wire is broken somewhere between overwind detector Check cables and connection terminals.
and solenoids, or cable is disconnected from connection

terminal.
3. Overwind detector defective Check and repair or replace.
4. Cord reel defective Check and repair or replace.
5. Solenoid of pilot check valve defective Check and repair or replace.
6. Slip ring defective Check and repair or replace.
7. Relay defective Check and repair or replace.

(2) Either the hoist winds or the telescoping cylinder extends in an overwound state.Suspected cause:
* Check the pilot check valve for foreign matter that might be caught in part ®.

SOLENOID

PILOT CHECK VALVE

L,

(3) Both the hoist winds and telescoping cylinder extends in an overwound state.

Suspected cause Remedy
1. No electric power Check.
2. Wrong wiring of power supply, relay, or solenoid. Check
3. Overwind detector defective Check and repair or replace.
4. Relay defective Check and repair or replace.
5. Solenoid of pilot check valve defective Check and repair or replace.




5) Alarm for Outrigger Extension/Retraction
When the outrigger control lever is moved for retraction, the control rods that connect the right and left push the
limit switches to sound the alarm.

(1) Construction

LIMIT SWITCH CONTROL ROD

CONTROL ROD LIMIT SWITCH

BRACKET

(2) Limit switch mounting and adjusting method
Adjust the limit switch and bracket position so that limit switch (A) turns on when the outrigger cylinders

begin to extend or retract in response to outrigger lever movement. After adjustment, tighten the boits.




6) Relay and Limit Switches
(1) Relay

To SOLENOID

D VEHICLE FUSE BOX
=

To ANTI-TWO BLOCK DEVICE
(DETECTOR)

e()) GROUND

]

BLUE
BLACK
RED

L BLACK

To SOLENOID p
° KO GROUND

To ANTI-TWO BLOCK DEVICE m

(DETECTOR) VEHICLE FUSE BOX (POWER SOURCE: DC12V)

(2) Limit switches
BRACKET
LIMIT SWITCH
—
CONTROL ROD
CONTROL ROD
LIMIT SWITCH




§17. ELECTRIC CIRCUIT DIAGRAM (NORMAL WALKING)

RELAY BOX

ANTI-TWO BLOCK DEVICE (DETECTOR)

SLIP LING

(TA-012C)

CORD REEL
(CR-2106U)

Normal operating state :
Over winding : OFF

OUTRIGGER WARNING ALARM

BLACK WHITE

RED

D—

K+

BLACK BLACK RED

SHEEWHITE
7777
LIMIT SWITCH

SOLENOID VALVE

CIGAR LIGHTER, ETC

RED L'

VEHICLE HORN SWITCH

RADIO, AIR CONDITIONER,

VEHICLE FUSE BOX
(10A — 20A)

GREEN ? |

WARNING BUZZER SWITCH
VEHICLE HORN RELAY

DCi12v

VEHICLE HORN




§18. ELECTRIC WIRING DIAGRAM

I

—F—— T =
| corp REEL /

ANTI-TWO BLOCK DEVICE (DETECTOR)

VINYL SEAT PACKING

PLATE

WARNING HORN SWITCH

' A&XT\\ MMMV

WARNING HORN SWITCH FITTING METHOD

LIMIT SWITCH

SOLENOID VALVE

WARNING HORN RELAY

WARNING HORN SWITCH

WARNING HORN SWITCH

GREEN

OUTRIGGER
WARNING ALARM
- [
- r

- s lL

TO VEHICLE HORN SWITCH TO RADIO,
AIR CONDITIONER, D

CIGAR LIGHTER, ETC

TO VEHICLE FUSE BOX
TO VEHICLE HORN

RELAY TERMINAL °S”




Enlarged View of Wiring in Parts ®, ®, ©, ©

RELAY BOX

SOLENOID VALVE

LIMIT SWITCH

BLACK
GREEN

Enlarged View of Wiring in Parts ® Enlarged View of Wiring in Parts ©

To ANTI-TWO BLOCK DEVICE
(DETECTOR)

OUTRIGGER WARNING ALARM

BLACK RED To PUSHBUTTON SWITCH

2-CONDUCTOR 9

To VEHICLE FUSE BOX

Connect to vehicle
horn terminal “S”.

Enlarged View of Wiring in Parts Enlarged View of Wiring in Parts @



§19. LUBRICATION DIAGRAM

N7

T T2 P
i ao e it - . ~ &

1SS
o

Note:Do not apply grease to the slide sheave pin.

Period Lubrication Point No. of Lubricant Method
points
Daily @ Boom slide plates 2 Molybdenum grease Brush
(Boom @, @, 3-section boom)
@ Boom foot pin 1 Chassis grease Grease gun
® Derrick cylinder upper support pin 1 Chassis grease Grease gun
@ Derrick cylinder lower support pin 1 Chassis grease Grease gun
® Oil tank(32-liter) 1 Hydraulic oil
(Up to mid point on level)

Weekly | ® Winch drum gear 1 Chassis grease Grease gun
@ Rotation gear teeth 1 Chassis grease Brush
Propeller shaft 3 Chassis grease Grease gun

Monthly | @ Winch gear box(about 0.9 liter) 1 Gear oil
Swing gear box(about 0.7 liter) 1 Gear oil
@ Wwire rope 1 Chassis grease Brush
@ Swing bearing 2 Chassis grease Grease gun




§20. WELDING PRECAUTIONS
In case of doing welding work for some reason or other, do not connect the grounding wire to the outrigger
cylinder.

Otherwise, current flows into the cylinder to spark, possibly causing damage to the rod and piston.

*Never connect grounding wire to outrigger cylinder.




§21. OTHERS
1) Recommended grease
(1) Chassis grease
Use NLGI No. 1 grade.

Petroleum Maker Brand
ESSO Chassis grease L
MOBIL HP221
CALTEX Multifak EPI
SHELL RETINAX — CD
(2) Molybdenum grease
Use NLGI No. 2 grade.
Petroleum Maker Brand
ESSO Beacon Q2
MOBIL Mobilplex Special
CALTEX Molytex Grease EP2
SHELL Retinax AM
2) Recommended gear oil
Use API Service GL.- 4 gear olls.
Petroleum Maker Brand
ESSO Standard gear oil 90
MOBIL Mobilube SAE 90
CALTEX Universal Thuban SAE 90
SHELL Shell Spirax EP 90




3) Recommended hydraulic oil

Use industrial - type hydraulic oil;

ISO VG 46 for most temperatures.

ISO VG 32 extremely low temperatures.

Petroleum Brand
Maker ISO VG 32 ISO VG 46
ESSO UNVICE J32 Teresso 46
MOBIL Mobil DTE 13 Mobil DTE 25
CALTEX ‘Rando Qil HD AZ32 Rando Oil 46
SHELL Shell Tellus Oil 32 Shell Tellus Oil 46




FURUKAWA UNIC Corporation





