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SAFETY PRECAUTIONS

Before you use the product, you MUST read the operation or operators manual and MUST fully understand how to use the product.
To use the product safely, you MUST carefully read all Warnings and Cautions in this manual. You MUST also observe the related
regulations and rules regarding safety.

H Cautions related to operation

® A

CAUTION

© A

CAUTION

® A

CAUTION

® A

CAUTION

© A

CAUTION

Use the safety equipment to avoid the
injury when you operate the product.

Pay enough attention on handling method

to avoid pinching hands or back problems

that may be caused by heavy weight of the
product or handling posture.

Do not step on the product, hit it, drop it
or give strong outside force to it, as one of
these actions may cause the failure of
work, damage or oil leakage. If it is
necessary by all means to step on the
product, pay enough attention to your
safety and be careful not to damage the
product.

Wipe the oil on the product or floor off
completely, as the oil creates slippery
conditions that may result in dropping the
product or injuring.

Never operate the product after you have
alcoholic drink or drug.

| Warnings and Cautions related to
installation and removal of the product

@
DANGER

> A

WARNING

Turn off the power before starting wiring
or other works related to the electric
power, otherwise you may be stuck by an
electric shock.

Make it sure that the power of the
hydraulic power unit is turned off and that
the electric motor or engine has
completely stopped before starting
installation or removal. You must also
check the system pressure has dropped to
zero.
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CAUTION
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CAUTION

® A

CAUTION

Installation, removal, plumbing, and wiring
must be done by the certified person.
*CERTIFIED PERSON : a person who has
enough knowledge like a person who is
trained by Kawasaki’s hydraulic school.

Clean the threads and mounting surface
completely, otherwise you may experience
damages or oil leakage caused by
insufficient tightening torque or broken
seal.

Use the specified bolts and keep the
specified tightening torque when you install
the product. Usage of unauthorized bolts,
lack of torque or excess of torque may
create problems such as failure of work,
damage and oil leakage.

B Warnings and Cautions for operation
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DANGER
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WARNING
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WARNING

Never use the product not equipped with
anti-explosion protection in the
circumstances of possible explosion or
combustion.

Never remove the protection cover over the
rotating part such as motor shaft and pump
shaft to avoid injuries caused by being
rolled fingers or cloths in.

Stop the operation immediately if you find
something wrong such as unusual noise, oil
leakage or smoke, and fix it properly. If you
continue operating, you may encounter
damage, fire or injury.
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Make it sure that plumbing and wiring are
correct and all the connection is tightened
correctly before you start operating,
especially if it is the first run.

Use the product under the specification
mentioned in the drawings and
specification sheet.

Keep your body off the product during the
operations as it may become hot and burn
your body.

Use the proper hydraulic oil, and maintain
the contamination in the recommended
level, otherwise it may not work or be
damaged.

H Cautions related to maintenance

@
CAUTION
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CAUTION
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CAUTION
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CAUTION

Never modify the product without approval
of Kawasaki.

Do not disassemble and assemble without
approval by Kawasaki. It may cause
troubles and failure, or it may not work as
specified. If it is necessary by all means to
disassemble and assemble, it must be done
by an authorized person.

Keep the product from dust and rust by
paying attention to the surrounding
temperature and humidity when you
transport or store the product.

Replacing the seals may be required if you
use the product after long time storage.
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Fresh line-up of

Kawasaki Electro-Hydraulic Steering Gears——

Based on our rich experience
with over 16,000 ship sets ever produced.

[ ST

among shlpbunders not only in Japan but also in
many countries of the world, and we have supplied
more than 16,000 units of steering gears to various
types of ships ranging from 50 G.T. to 500,000
D.W.T. building on a long history and a rich
experience of our products Kawasaki quickly takes
in requirements of the market and makes a great
contribution for labor saving and safety navigation
€ ships.
We are sure that we can go .on- meetlng your
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SEEE L FERO L3 — XA EINTOET Thg electrq-hydraullc steering gears are classified into three R V 2 1 - 0 8 6 - H - T 1 0 0
265kN-m (27ton-m) LI T DFEEAE DT I /)N EY e Bk series as listed. For steerlr?g gears of 265kN-m (27 ton-m) Sz e
HEOTEZ BB, and below, small type steering gear catalogue is referred to. Series symbol B
R T =TT AT L2 A 1TAGTU EDZ A= BB I ERT
Fork type, 1 Ram 2 Cylinders Additional indication for tanker over 10,000GT
Frooe T4—U. 25 L4 4 T050--++ FEEBFNLT/ENRIILT=50% (FELFA)
RM Type =T 1 Ram 2 Cyl. Fork type i . ) Fork type, 2 Rams 4 Cylinders Emergency torque / rated torque (For F series)
M . (Fork type tiller) F3 Ram pin Hydraulic cylinder S 25 L T100-++--- IR/ R ILT=100% (REVA)
Series 314-844 KN-m Roller / Contr/ol sTystém Emergency torque / rated torque (For R series)
FM Type — (32~86 ton-m) \ ‘ M- B K TS 27 L VABUHED /N ROOy Y 75— LICRT 3B MER
/\{/' ‘ Mechanical pump control system Additional indication of hyd. lock alarm for V series
S Fe——f }\ I Errrr BRAKS THES 27 1 Heveeeoer: B EBIR R ARMZRA
RE Type - Electrical pump control system With hyd. lock detector of sol. hyd. valve.
= ‘ (CEFHIES X7 L) " )
E series F1 R (Continuous control system) 'ﬁl}'zfz%e%cﬁh:\:f
am AV INJLTEIGES 2T Ls u .
— Valve control system 032,036,045,051,063,070,086 -----* R series
FE Type 2 Rams 4 Cyl. )k (RI—ZDH) 053,064,072,090,102,126,140,172,207,243
‘(SFz%rk Qt}geot:lll(\ler) ‘ ) \ (R series only) 288,350,400,485,560,685,825,1000 *+-F series
~ ‘m Rudder stock N ' Tiller O I T AP = oy E
- N . ) BfgRT1= g N EHRART1Z N
v Series — RV Type — (53~1,000 ton-m) ' s Number of equipped pump units Number of pump units for normal use
\\ /&Y ‘ feeeees 1 set {eeeees 1 set
A \ Deeeees 2 sets Devenns 2 sets
3 ...... 3 Sets
M) —Z E2U—-X VI)—-X Series M Series E Series V Series
(R T HI e EURE) (BRIXF T HIEFEE L) (/NI T I AT (Mechanical Pump Control S/G) (Electrical Pump Control S/G) (Valve Control S/G)
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Description

1 | Quality
E Adoption of L series pump
Quiet operation Quiet operation is maintained since the hydraulic pump is installed in the oil tank.

The capacity of emergency generator can be reduced since electric motor is always started with the pump in unloaded

Unloading start of
electric motor

The rudder command signal from the
steering stand operates the power unit
(comprising hydraulic pump, electric
motor, solenoid valve, power cylinder,
pipes etc.) of remote control system and
controls mechanically the stroke of
variable displacement type pump
through link mechanism.

pressurized and durable steering gear.

condition.

on the hydraulic cylinder.

Compact arrangement

llation

7 [ Maintenance

H Insta

Applicable Please consult with us on this matter,
classification society

The local steering can be performed by
trick wheel.

The rudder angle deviation signal, the
difference between command signal
and the feed-back signal of actual
rudder angle, from steering stand
controls electrically the stroke of
variable displacement type pump
through torque motor.

The high durability and reliability are guaranteed as steering gear.

The power unit of remote control system
is not required since the hydraulic pump
is controlled by electric signal.

The rudder angle deviation signal, the
difference between command signal
and the feed-back signal of actual
rudder angle, from steering stand
operates the solenoid valve and
controls the direction of oil from fixed
displacement pump.

The adoption of L series bent axis type axial piston pump of higher pressure and longer life has enabled the design of high

Simple and compact constitutions are gained since external pipings are minimized and oil thank and electric motor are installed

The power unit of remote control system
is not required since the solenoid valve
is controlled by electric signal.

Steering gear is constructed with actual pipings in the factory, requiring only a simple installation work on the ship.

The pump unit can be placed in convenient position in the steering gear
compartment compared with M series since there is no mechanical linkage nor
buffer spring for controlling the hydraulic pump.

The local steering can be performed by

pump control knob on torque motor.

(Can be installed on the vessels classified in most classification societies.)

Follow-up mechanisms as well as main parts of ram, hydraulic cylinder etc. are especially of sturdy construction and full
consideration is given to safety. Each joint portion is provided with oil-less metal to facilitate maintenance.

The local steering can be performed by
pushing manually the push rod of

solenoid valve.
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No.2
Qil tank

RM-T100

No.1 Cyl.

*[ )

to
Storage
tank

19
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_

Main pump

‘ RM21-032 | RM21-036 | RM21-045 | RM21-051 | RM21-063 | RM21-070 | RM21-086
m RM22-032 | RM22-036 | RM22-045 | RM22-051 | RM22-063 | RM22-070 | RM22-086
orking pressure 32 36 45 51 63 70 86
310 340 385 425
[Rudder turningangle | deg | 70
65/28
[Normal radius of tilerarm | mm | 510 580 640
Ramdiameter | mm [EEERVQ 190 212 236
m 235 19.2 235 19.2 235 19.2 235
240 196 240 196 240 196 240
m 29.4 24.0 29.4 24.0 29.4 24.0 29.4
300 245 300 245 300 245 300
LV-030 X 2 LV-060 X 2
1,750
11X2 11X2 15X 2 15X 2 18.5 X 2 22X 2 25X 2
Motor speed [ min-’ 1,750
25% cont., 100% 1h. , 200% 30s.
LV-030 X 2
Pump speed 1,750
RM22 | Motor output X number | 55X 2 75X 2 75X 2 75X 2 11Xx2 11 %2 15X 2
[Motorspeed | min” | 1,750
25% cont., 100% 1h. , 200% 30s.
oo o uaniy M2 1 210 230 20
Auto-pilot power unit 9.8 9.8
[ Stroke | mm | 254 304.8
A B 2000 2,100 2,300 2,450
[RM21 | mm [EEERE 1,076 1,151 1,177
[ RM22 | mm [ERRV 1,076 1,075 1,101
A . lc [ mm] 190 200 212 236
pprox. dimensions
|RM21 [ mm [T 1,280 1,400 1,400
| RM22 | mm IRV 1,400 1,460 1,350
Hm 1,035 1,180 1,295 1,355
| RM22 | mm [T 1,180 1,250 1,310
NCRIVEEE
Trick wheel
\ BIRAIEIEE, 7=
uto - piiot power uni -
o{] o

OEER -NE<E PARTICULARS & DIMENSIONS

(F) LEEERIE. 35" EME.60HzDBETT . TNUCEELEWEE IR IR IEHRIIEN,
Note. The above list is for rudder turning angle of +35 deg. and electric source of 60Hz. Please consult with us on another condition.



&;BEDEE,  HYDRAULIC CIRCUIT

No.2 Cyl. - No.1 Cyl.
o —
No.4 Cyl. No.3 Cyl.
[ m— o) m—
‘
"N" Position N Isolation valve
1V-1
P,
Isolation valve q A M "N" Position
[Iv-2] "E" Position "E" Position
sz AEE
\, x |'r Tpl \ x |'r T !
5 i

to u !
Storage B
tank

@l)

to :
Storage
tank

<—‘ g -

[

No.2 No.1
; No.2 / ; No.1 /
Qil tank Main pump Oil tank Main pump

FM-T050

OXER -NHEiE PARTICULARS & DIMENSIONS

FM21-053(FM21-064|FM21-072(FM21-090{FM21-102{FM21-126{ FM21-140 FM21-172|FM21-207| FM21-243| FM21-288| FM21-350| FM21-400| FM21-485,

FM22-053(FM22-064|FM22-072(FM22-090(FM22-102{ FM22-126{ FM22-140{ FM22-172| FM22-207)| FM22-243| FM22-288| FM22-350| FM22-400| FM22-485
Torque at 'm 520 628 706 883 1,000 1,240 1,370 1,690 2,030 2,380 2,820 3,430 3,920 4,760
max. working pressure 53 64 72 90 102 126 140 172 207 243 288 350 400 485

[Rule dia. in way of rudder head| mm [T 425 480 530 570 595 640 680 710 760
[Rudder tuning angle | deg | 70

65/28

465 510 580 640 685 715 760 815 850 905
170 190 212 236 250 265 280 300 315 335

B2 192 235 192 235 192 235 192 235 235 235 235 235 235 235
Plud 196 240 196 240 196 240 196 240 240 240 240 240 240 240

2N 240 204 240 294 240 294 240 294 294 294 294 294 294 294
Safety valve set pressure
RUug 245 300 245 300 245 300 245 300 300 300 300 300 300 300
Pump type X number LV-060 X 2 LV-090 X 2 LV-120 X 2 LV-180 X2 LV-260 X2 L¥500X2

Pump speed m 1,750 1,150

Y P2 BT B 15 X 2 185X 222 X2 25 X2 30X 2 37 X2 45X 2 50 X2 55X 2 75X 2 80X 2 100 X2 125 X2 150 X 2

Max. working pressure

[Wotor speed [ min 1,750 1,150
25% cont., 100% 1h. , 200% 30s.
LV-030 X 2 LV-060 X 2 LV-090 X2 LV-120 X2 LV80X2
[Pumpspeed | min- | 1,750

YA e LTl 7.5 X 2 11 X 2 11 X2 15X 2 15X 2 185X2 22 X2 25X 2 30 X2 37 X2 45X 2 50 X 2 55 X 2 75 X 2
[Motor speed | min- | 1,750

25% cont., 100% 1h. , 200% 30s.
e FM21 400 410 510 640 660 940 970 1,370 1,390 2,390
Required oil quan
FM22 300 310 430 450 480 590 620 780 820 1,120
Auto-pilot power u E kN 9.8 9.8 14.7 (FM22-+-9.8)
e |mm| 254 304.8
% 1,975 2,060 2,285 2445 2,620 2720 2,870 3,080 3,205 3,450
[FM21 [ mm [T 1,095 1,160 1,250 1,260 1,385 1,400 1,525 1,535 1,770
[FM22[ mm [ 1,076 1,151 1,177 1,187 1251 1266 1,358 1,368 1,493
Approx. dimensions|C | mm | 190 200 236 236 250 265 280 300 315 335
EEEE o7
= 1 305 1,330 1,520 1,520 1575 1,605 1,690 1,795 1,830 1,885
FM21| mm ERREN 1,225 1,460 1,540 1,585 1,745 1,790 1920 1,955 2,130
FM22[ mm [ERRES 1,180 1,295 1,355 1,400 1,591 1,636 1,715 1,750 1,790

NRIVEE
Trick wheel
Hz( ‘ \ AEBE%U@IJ%E/\“'?—J:%
: uto - pilot power unit D:ﬁ ﬂ:ﬂ—
et D
3 |:| |:| 5
Q| - — —
‘ e L e——sTic
S I e |/ TN

GE) 1. STECA” B RSP OIS EEES SURERBEITORARIERLET,
2. LEEEBIZ. 135" 2. 60HZDBETT . ThICEULEWEEIE BRI S,
Note. 1. Dimension “A” indicates max. distance from center of rudder stock to end of electric motor and pipe line.
2.The above list is for rudder turning angle of +35 deg. and electric source of 60Hz. Please consult with us on another condition.
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No.2 T

No.2 Source

BiEZX4N
Steering stand

T 5

No.2 Y ZF L4 [ No.l AT L
= No.2 System | No.1 System

abA—-JLRy IR
@ Control box

EEINT R

Differential

transformer
(LVDT)

MV E—%
Torque
motor

|E s
Unloading
device

No.2 EHR>7’
No.2 Main pump

No.2 £—
No.2 Motor starter

No.2 H#—RKR>T
No.2 Servo pump

No.2 E—%4
No.2 Motor

FRZ—4

No.2 £E—%
No.2 Main motor

BRERIEEHR

r— Rudder repeat
| back unit

fie A R s
Rudder angle limiter

(L ERFTERFRE
Supplied by shipbuilder

11Oy A= —BFRE
Supplied by pilot maker
(IAEEUEX—H—FRE

Supplied by steering gear maker

O MO—JLRYI R

Source AC100V-60Hz
EAES

Actual rudder angle

|
| pameEe

| Rudder deviation
|

|

AC100V-60Hz

Control box

EEINTZ
Differential
transformer
(LVDT)

EEHKE
Unloading
device

BHESIERE
Rudder repeat
back unit

No.1 £E—%
No.1 Main motor

E—2EEES
MNVIE—Z Motor starting
Torque signal

motor

AC440V-60Hz
No.1 EiR

No.1 Source

No.1 EXR>T
No.1 Main pump

No.1 #—RR>T
No.1 Servo pump

No.1 €—%
No.1 Motor

No.1 E—2RX&3—4
No.1 Motor starter

fie & PR 25
Rudder angle limiter

Steering stand

Control box

___1':?___* _T_:-(P___§

or

Rudder repeat
back unit

_____________

Limit swi

tch

[T 9/

Rudder
actuator

Differential
transformer
(LvDT)

= S —
|:7 Hyd. pump

«\ M

Servo pump

Qil tank

{EEEHEA OPERATION

BEXZ DS EZON e AREESICL > TNV E—2%
EREpL CHERTO@EESZAFIEEZTRV. R THESDOMHH

WO AERUTRED TTEDhET,

ERfE AL BRRERICL > TR ZNCEE T —R/Ny
JEN . ZOEFGESIEAIE SUIDNHERS T3 E
ISR —ERL7=EZ DB LELET , COLIICERA KR
THIERE B TI RS ATEIEESHIMTLOICERIN T

WETF,

Filter

The rudder angle deviation signal, the difference between
command signal and the feed-back signal of actual rudder
angle, from steering stand controls the pump stroke through
torque motor. The delivered oil from the pump acts on the
cylinders and the rudder can be moved.

When actual rudder angle closes to the command rudder
angle, the pump begins to return to its neutral position and
the rudder stops where they are coincident.

Thus electrical pump control steering gear is so arranged
that command rudder angle and actual rudder angle are
directly compared and controlled.
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&;HEDEE,  HYDRAULIC CIRCUIT ®EER - Sifis<tiE PARTICULARS & DIMENSIONS

RE21 -032 | RE21-036 | RE21-045 | RE21-051 | RE21-063 | RE21-070 | RE21-086 | RE21-104 RE21-144 [ RE21-175
RE22 032 | RE22-036 | RE22-045 | RE22-051 | RE22-063 | RE22-070 | RE22-086 | RE22-104 RE22-144 [ RE22-175

No.2 Cyl. No.1 Cyl.
Torque at kN m 314 618 1,020 1,200 1,410 1,720

max. working pressure [ t-m [JER 36 45 51 63 7o 86 104 122 144 175
[Rule dia. in way of rudder head | mm [JEYIY 340 385 425 455 480 505 540
[Rudder turning angle | deg | 70
65/28
0] [Normal radius of tiller arm | mm PGS 510 580 640 685 715 760 815
[Ram diameter | mm [RFQ 190 212 236 250 265 280 280
M T — | MPa JPXY] 192 235 192 235 19.2 235 235 235 235 235
240 196 240 196 240 196 240 240 240 240 240
T — m 29.4 240 294 240 294 240 29.4 29.4 294 294 294
300 245 300 245 300 245 300 300 300 300 300
Pump type X number LV-030 X 2 LV-060 X 2 LV-090 X 2 LV-120 X 2
t ‘ T l [Pump speed [ min-1] 1,750
[Tl 11 X2 11X2 156X2 15X2 185X2 22X2 25X2 30X2 37X2 45X2 50X2
- - - — - - - [Motor speed | min-" 1,750
25% cont. , 100% 1h. , 200% 30s.
T — T — Pump type X number TOP 203 X 2 GN206 X 2
=y B =] B Pump speed m 1,750
| . | L . | ump | Moot outpt X nmber | W | 0.4%2 0.75x 2
- —1 m 1,750
‘ ,”tﬂ 3 tF ‘ :"vf uﬂ Motor ratlng 100% cont.
il o i i b g [Pump type X number | LV-030 X 2 LV-060 X 2
! Y ! ! N | m 1,750
55X2 75X2 75X2 75X2 11X2 11X2 15X2 15X2 185X2 22X2 25X2
L ot @) Lo @) 1,750
tSotorage i tSotorage e i RE22 Motor ratlng 25% cont., 100% 1h., 200% 30s.
tank 7 i @J 4 fimemee jtank p i P e N i TOP 203 X 2
D Tl | ey et D WM oy sy ekl § ot s enbb oo |PumD sPECd__[mi 1.750
= - ' Ep— =l - : 0.4x2
= — W Torque| ! = s W Torque| | pump
O+ é i rmotor |+ (D é —rr—motor | ! Motor speed m 1,750
— ! | | f — ! | | ! Motor ratmg 100% cont.
? ‘ Lac i ? ¢ Lac i 260 270 380 390 410 500 510 660
. = Required oil q”a"t'ty 260 270 280 290 310 320 330 360
Y g : ot | Y g : o1 ; A | mm EEYIN 2,100 2,300 2,450 2615 2,700 2,850 3,050
! . N ! . : S Em 1,066 1,076 1,151 1,177 1,140 1205 1220 1,305
o Fiter o Fitter - IRE22 | mm EHL:T 1,076 1,075 1,101 1,070 1,155 1,170 1,232
Oil tank o2 pump Oil tank ot oump Approx. dimensions[C | mm ST 200 212 236 250 265 280 300
. s 305 290 325 360 428 445 470 500
Servo pump Servo pump [RE21 | mm [EERVES] 1,180 1,295 1,355 1,370 1,450 1,500 1,630
AR 1,085 1,180 1,250 1,310 1,330 1,450 1,490 1,540

ML E—2B LV EEZEERR
Torque motor & LVDT

GE) 1.~ “D” . s DS iR E CORARIERLET,
2. FEEERIF. 235" E.60HZDIFA TT o ThUCEEHLAWVGE I BIE TR0,
Note. 1. Dimension “D” indicates max. distance from center of rudder stock to end of tiller.
2.The above list is for rudder turning angle of +35 deg. and electric source of 60Hz. Please consult with us on another condition.
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&;HEDEE,  HYDRAULIC CIRCUIT

No.2 CyI.B

]

No.4 Cyl.

No.3 Cyl.

Y
"N" Position Isolation valve
I 1V-1
Isolation valve i "N" Position
-IV-2 "E" Position "E" Position
Wt N JEL| N
V X|nt"7"_‘l \ ><|'r'r =3
| e | | fmmmmmmm- |
[ [
| | | | |
RN - i — | IR i — o
EXT CE X
- -
to | Ho—@ | to ' Hok—@) |
Storage = 1l Storage .
tank "‘?‘ R . tank P i o T, B :
-—H _ _ L E _ P~ _ _ P _ :
2 | — [ | o
= = R Torque| ! = = Lt Torque| |
— L || |l||utur E — £ || |n|0t0r E
T 1 1 T 1 ]
0 f [
Y 47 tvoy Y e e i
- S - S S —
L _ _ L _ _
No.2 No.2 Filter No.1 A No.1 Filter
Oil tank / Main pump No.2 Oil tank Main pump No.1
Servo pump Servo pump

QIEE SM2<E PARTICULARS & DIMENSIONS

FE21-053| FE21-064
FE22-053 | FE22-064

Torque i Il 520 628 706 883
max. working pressure 53 64 72 90
[Rule dia. in way of rudder head| mm JECE 425
[Rudder turning angle | deg |
[Normal radius of tiller arm| mm |SEEREE 510
Ram diameter | mm_[RED 190
' IZ 192 235 192 235
Max. working pressure
Clldng 196 240 196 240
Safety valve set pressure m 240] 294) 240| 294
245 300 245 300
ump type X number LV-060 X 2

Pump speed

Motor speed

Motor ratlng
ump type X number
pump Motor output X number
m

Motor ratmg
ump type X number

[Pumpspeed __|min|
Motor speed m

FE22 Motor ratlng
ump type X number
pum Motor output X number

Motor speed

400

Required oil quantity m“ 300
A FE2 m 1,975

[FE22 | mm |

[FE21 | mm RNV

[FE22 | mm [EERRGE

Approx. dimensions m 190
EEELL

[rezz [ mm [

Hm 1,180

FE22 | mm EERRES

MLIE—2B LV EEEERR
Torque motor & LVDT

FE21-072| FE21-090 | FE21-102 | FE21-126 | FE21-140 | FE21-172 [ FE21-207 [ FE21-243 | FE21-288 | FE21-350 | FE21-400 | FE21-485 | FE21-560
FE22-072 | FE22-090 | FE22-102 | FE22-126 | FE22-140 | FE22-172 | FE22-207 | FE22-243 | FE22-288 | FE22-350 | FE22-400 | FE22-485 | FE22-560

MotoroutputXnumber WA 15X 2 185X2 22X2 25X2

TOP 203 X 2

0.4 X2

LV-030 X 2

Motoroutput)(number WA 75X2 11X2 11X2 15X2

410
310

2,060

1,095
1,076
200

835

1,225
1,180

1,000 1,240 1,370 1,690 2,030 2,380 2,820 3,430 3,920 4,760 5,490
102 126 140 172 207 243 288 350 400 485 560

480 530 570 595 640 680 710 760 800
70
65/28
580 640 685 715 760 815 850 905 925
212 236 250 265 280 300 315 335 355

19.2 235 192 235 235 235 235 235 235 235 235
196 240 196 240 240 240 240 240 240 240 240

240 294 240 294 294 294 294 294 294 294 294
245 300 245 300 300 300 300 300 300 300 300

LV-090 X 2 LV-120 X 2 LV-180 X 2 = LV-260 X2 LV-500 X 2
1,750 1,150
30X2 37X2 45X2 50X2 55X2 75X2 80X2 100X2 125X 2 150 X2 160 X 2
1,750 1,150
25% cont., 100% 1h., 200% 30s.
GN 206 X 2 GN 212 X 2
1,750
0.75 X 2 1.5 X2
1,750
100% cont.
LV-060 X 2 LV-090 X 2 = LV-120 X2  LV-180 X 2
1,750
15 X2 185X2 22X2 25X2 30X2 37X2 45X2 50X2 B55X2 75X2 80X2
1,750
25% cont., 100% 1h., 200% 30s.
TOP 203 X 2 GN 206 X 2
1,750
04X2 0.75 X 2
1,750
100% cont.
510 640 660 940 970 1,370 1,390 2,390 2,480
430 450 480 590 620 780 820 1,120 1,200
2,290 2,445 2,620 2,720 2,870 3,100 3,220 3,520 3,550
1,160 1,250 1,260 1,385 1,400 1,525 1,535 1,790 1,805
1,151 1,177 1,187 1,251 1,266 1,358 1,368 1,493 1,508
212 236 250 265 280 300 315 335 355
915 1,025 1,080 1,115 1,200 1,305 1,340 1,395 1,425
1,460 1,540 1,685 1,745 1,790 1,920 1,955 2,130 2,150
1,295 1,355 1,400 1,591 1,636 1,715 1,750 1,790 1,955

Sa=

=

[

H

(GE) 1. sHECA” IS e O S BEE S SO

BB E TORARSERLET,
2. LEEEEIL. 35"t 60HzDIHE TT , ST LELAWVE AT BRI 28V,
Note. 1. Dimension “A” indicates max. distance from center of rudder stock to end of electric motor and pipe line.
2. The above list is for rudder turning angle of +35 deg. and electric source of 60Hz. Please consult with us on another condition.
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&;HFEEEE, HYDRAULIC CIRCUIT (22mis13~x—y 558240, For type 22, refer to page 13)

No.2 Cyl. g D é

"E" Position

No.1 Cyl.

Isolation valve ¢

D

"N" Position

D

9
i

3

—
=

1

? Isolation valve

to
Storage
tank ~ | || Wl TFErA-- :
~—H _ 1
II@ _ :
() I — Torque|
- |motor i
- i
' ¢ I
I
[ WD |
Y === _ 0 |
| O
- 7T~ T \_Filter
No.3 @ No.3
Main pump J Servo pump

No.3 Oil tank

_04 ____________

No.2 Oil tank

\_Filter

No.2
Servo pump

"E" Position
7 74 1 "N" Position
gl
D
i S
OK— @ — | 11— -
i —H !
b ! @: g
i |
' Moo il .
| \L s
| — I |
L ——oH—) Storage \\ oo e)
Seraanam N . tenk AR :
i -] ! |
T — 0 i
! i !

_0_$ ___________

\ Filter

No.1
Servo pump

No.1 Oil tank

No.1
Main pump

FE32EY D &

FES32 Type only

QIEE S5+ /PARTICULARS & DIMENSIONS

Torque at kN m
max. working pressure [ t-m |

[Fuledi.nway of dder head_mm |
[Rudder turning angle | de |
[Normal radius of tller arm | _mim |
[Ram diameter | |

"iPa

Max. working pressure -
kgf/cm?

Safety valve set pressure m

ump type X number
Pump speed

Motor output X number | KW
Motor speed m

Motor rating
Pump speed

m
Pump type X number

[Pumpspeed _[min
kw
[Motorspeed _[min-

Motor rating

[Pumpspeed __[min

Motor speed

Required oil quantity m

FE32 [ mm |
FE22 | mm |
Elﬁﬁl

22

|

Approx. dimensions m
|FE2 | mm |

[FE22 | mm |

Hm

(FE22 | mm

MLIE—2B LV EEBEERR
Torque motor & LVDT

=

6,720
685
850

1,015
375

LV-260 X 3

1,750

100 X 3

1,750

25% cont. ,

Az Pump type X number GN 206 X 3
Motor output X number 0.75 X 3

LV-260 X 2

1,750

100 X 2

1,750

25% cont. ,

FE22
ump type X number GN 206 X 2
pum MotoroutputX number 0.75 X 2
Motor ratlng

2,150
1,360

3,910

1,820

375
2,095
1,580
2,095
2,095

FE32-685 | FE32-825 | FE32-1000
FE22-685 | FE22-825 | FE22-1000

8,090 9,810
825 1,000
900 960
70

65/28

1,080 1,150
400 425
23.5

240
29.4
300
LV-500 X 3
1,150
125 X 3 150 X 3
1,150
100% 1h., 200% 30s.
GN 212 X 3
1,750
15X3
1,750
100% cont.
LV-500 X 2
1,150
125 X 2 150 X 2
1,150
100% 1h., 200% 30s.
GN 212X 2
1,750
1.5 X2
1,750
100% cont.

3,740 3,860

2,680 2,790

4,210 4,410

1,840 1,860
400 425

2,315 2,385

1,645 1,725

2,315 2,385

2,285 2,355

GE) A TECA” B AP OSSR S SVRERTETCORARSERLET,
2. FREEEIZ. £35" M. 60HzDHETT , TNITFEYELEWEEIE B IHEHZEN,

Note. 1. Dimension “A” indicates max. distance from center of rudder stock to end of electric motor and pipe line.
2. The above list is for rudder turning angle of 35 deg. and electric source of 60Hz. Please consult with us on another condition.
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TYPE RV

&;HELEE,HYDRAULIC CIRCUIT

No.2 Cyl.

to

No.1 Cyl.

=2
T
]
=

Storage
tank
N

@l_ ?

BT

to
Storage

No.2

Main pump

17

! No.2
QOil tank

(E)

OXER -NHeiE /PARTICULARS & DIMENSIONS

M RV21-032 | RV21-036 | RV21-045 | RV21-051 | RV21-063 | RV21-070
RV22-032 | RV22-036 | RV21-045 | RV22-051 | RV22-063 | RV22-070 | RV22-086
Torque at 314 618 687 844
max. working pressure 32 36 45 51 63 70 86
[Rule dia. in way of rudder head| mm [SEECHE 340 385 425
Rudder turning angle 70
deg/s 65/28
465 510 580 640
170 190 212 236
235 19.2 235 19.2 235 19.2 235
Max. working pressure
kgt/c 240 196 240 196 240 196 240
_ 29.4 24.0 29.4 24.0 29.4 24.0 29.4
Safety valve set pressure
g/ 300 245 300 245 300 245 300
LV-030 X 2 LV-060 X 2
Pump speed 1,750
RV21 Motor output X number | kW 11X2 11X2 15X 2 15X 2 185X 2 22X 2 25X 2
1,750
50% cont., 100% 1h. , 200% 30s.
LV-030 X 2
[Pumpspeed | min" | 1,750
RV22 55X 2 75X 2 75X 2 75X 2 11x2 11Xx2 15X 2
Motorspeed | min- | 1,750
50% cont., 100% 1h. , 200% 30s.
260 270 380 390
260 270 280 290
(A | mm XN 2,100 2,300 2,450
[Rv21 [ mm [T 1,076 1,151 1,177
[Rv22 | mm [EEREVER 1,076 1,075 1,101
Approx. dimensions| G~ [ mm | 190 200 212 236
(D [mm] 305 290 325 360
[Rv21 [ mm [EERTPAT) 1,255 1,335 1,395
[Rv22 | mm IR 1,255 1,325 1,385
o i
=L B
 |E
4 I 4

NIVT1=yh
Valve unit

1. 5HE “D” I3 FEB P O SREARIRE E CORARIEZRLET,

2. LEEERIG 35" M. 60HZDIBETT , ZhUCEL LAV S BIE IR SV,

Note. 1. Dimension “D” indicates max. distance from center of rudder stock to end of tiller.

2. The above list is for rudder turning angle of 35 deg. and electric source of 60Hz. Please consult with us on another condition.



Kawasaki Bent’Axis Type Axial Piston"Pump~*"L Series

19

LHORBIFEEHRECIZ ZORERELTHT XL —XD Our steering gears-are equipped. with- Kawasaki L-series
HERTEFERALTVET, hydraulic pump as its oil pressure source.
N A = =t S LAl 7 This hydraulic pump has fulfilled the requirements for
z's':/7““\,\5%'T.Mt\;ii;{t\_jzﬁgﬂi\ 1&5&515&&{1}? conventional piston pumps such as longer life, lighter weight,
§EODI:ZI~//\/‘7 b%%%—a\tﬁﬁ%?/\—(ﬁﬂg["L’”%é lower noise and larger capacity. Kawasaki's superior
BEREIXNF - BEATLERZOHSMI=—XITBISAT.  hydraulic technology has developed the L-series to achieve
K 7 F v IVERN R TTY, social themes — saving energy, economizing resources, and

1 ZDORTIEFEBEEDFAILEZ 7 ICABEINTWET minimizing noise pollution.
DT EHLEBEIRI-NET, This pump is installed in the oil tank of the steering gears
S0 as to ensure quiet operation.

¢35 CONSTRUCTION

211 261
210 208 263 / 260 01 Piston sub 211 Shim
213 290 254.262.264 101 Driving shaft 213 Hexagon socked head bolt
i D 102 Key 216 O-ring
205 103 Oil seal 251 Front cover
111 ‘ ‘ & 216 151 104 Roller bearing 253 Valve cover
109,106 104 T 20228 105 Stop ring 254 Pipe flange
o= | 106 Inner shim 2 260 O-ring
103 QQ\ = 280 109 Inner spacer 261 Back-up ring (1)
102 E s 13‘:’ 111 Tapered roller bearing 262 PO plug
101 I Eeatl 122 Set ring 263 Back-up ring (2)
=M 126 Set plate 264 O-ring
B 127 Set screw 280 Suction valve cover
287 142 Pin 1 281 Poppet
=S ol 143 Pin 2 283 Spring
251 : ‘ TN E_97285,286 151 Cylinder 284 Hexagon socket head bolt
21 284 161 Center rod 285 Hexagon socket head bolt
317 201 ’ A 165 Cylinder spring 586 Hexagon socket head bolt
27 AapinE et 171 Valve plate 287 O-ring
126 293 | 201 Bearing casing 290 Hexagon socket head bolt
202 Cylinder casing 292 Spring pin
203 Copper packing 293 Spring pin
205 Needle roller bearing 317 O-ring
208 Supporting axle 321 Hexagon head bolt

210 Thrust pad

& {11k SPECIFICATIONS

en [ wofaole o= ]
L DA/ Displacement cm? 324 63.4 84.3 124 174 260 507
£71./Pressure 34.3(350)

MPa (kgf/cm?) 39.2 (400)

[El#5%/ Speed 5,000 4,000 3,640 3,200 2,860 2,200 2,000

3,600 2,880 2,620 2,300 2,060 1,800 1,440

min- EIRRE
Max. for self-priming

BE Mass kg 41 73 100 133 182 247 468

() ARG AFCTHEEDERERLET FEBHEZ DD DD LARIE R THEEREGELIET,
Note. This table shows the specification of pump. The specification of steering gear itself is different from the specification of pump.

(1) Spare parts

Percentage of spare
to working quantity

V-packing for cylinder 100%
Packing for chain coupling 100%
Spring for safety valve 50%
Solenoid for unloading device 50%
O-ring & oil seal 100%

(2) Tools
“
Pliers for stop ring 1 set
Spare parts box 1 set

Tiller Carbon steel castings

Key Carbon steel forgings

Roller Carbon steel for machine structural use
Ram pin Nickel chromium steels

Ram Carbon steel for machine structural use

Hydraulic cylinder
Bushing for hyd. cylinder Bronze castings

Hydraulic pipe

SO S oy Y Jrufn oy & L
.g:fé.. [ :: A . .

»
-

® /i ikiZ.JG.NKDIEN S E#HE (AB.BV.CR.DNV.GL.KR.
LR) ICHEREISLAZEN TEET,

o BREEDMIZHEIZ Y tILEEE2.5G7/2TT,

o {FRMDIZEEL SR IhIE (EED i % /- (S EE FE M I (E &
HT HEIL—RHISO VGE8E/-IEVGE6HEY T, (72750,
FAHIRIC DWTIEZAAL SN

3§

Spheroidal graphite iron castings

Carbon steel pipes for high pressure service

ards, Color'Scheme, Oil'Used

® Foreign standards (AB, BV, CR, DNV, GL, KR, LR) as well
as Japanese standards (JG, NK) are applicable to our
electro-hydraulic steering gears.

® The standard finishing color adopts Munsell code 2.5G 7/2,
but this can be changed to customer's specification.

® The standard use oil is mineral hydraulic fluid or anti-wear
type mineral hydraulic fluid and its oil viscosity grade is ISO
VG68 or VG56. Please consult us for navigation in cold
region.

20



— 15GTULLEDY I H=EH

KRB IR — A DENHERENS AT LSRN REL

e HRNEREL BIEEZ -0 XT LEBEMICTIE]T

ZECESTMA DY AT LTRIETEHLIICETEL TWVET,

23~24~— DHEREREIE. 15 LT (100%8LY) £25

L (50%RVT) DiFEERLTVET,

#Bi CONSTRUCTION

A 2T LIt A BELIE2A DB HEE CHAS N SBERR

HECHERINETH ARERBUEICINA T ROEBEZEMNTSE
tﬁs"jz\g—(o_&—o

1) BEID R

2) “LOW” 8&KU “LOW-LOW” (iEiRH A DOHER 2R
3) VAT LFEN#ESRAT AN(—

4) = AHIHAESHIEE CEMPRRFIE)

5) BRIV (ERaFREFRE)

21

In case of loss of hydraulic fluid in one power actuating
system, the detective device works and automatically isolates
the defective system and other system takes it's place.

Hydraulic circuits show the cases of 1 ram type (100%
torque) and 2 ram type (50% torque).

This system shall comprise a standard steering gear

controlled by one or two power units. In addition to the

steering gear, it would be necessary to provide the following

equipment:

1) Automatic isolation valves

2) Oil level sensing switches with “LOW” and “LOW-LOW”
positions

3) Test bars to check the system operation

4) Electric control panel for sequential control (to be
provided by the shipbuilder)

5) Alarm panel for alarm indicators (to be provided by the
shipbuilder)

LNGE i “ENERGY FRONTIER”/LNG Carrier “ENERGY FRONTIER”

M@ FE A Normal steering

& #2#t / Emergency steering

X/ Type : = z =

RM

RE -T100 1.2 100% 1.2
RV

1.2
N 1.2.3-4 100%
FE 3-4

{£2hOPERATION (T050)

@ EEHERNRR (18 DB HEBEEEEF)

No. 1 B/ 1B &R, No 28 N EIS LRI hRh A SEE L/

ma RDIEF TIEEILE T,

1.

2.

No.15E%> 7 DiED “LOW” LB TR TL. MiEs LU
HEBIGAT ISR AT IS EMA RES5N D,
BEIDBERIVA P IS N . No. 2B HREBAEEY X T L
(SYSTEM 1) " EEENICTIVBEIN S, ZDERFET24AD T X
TLICDBINTHY) BES X7 LY REHEIN D,

. HUNo. 28 HEEAMES X7 L (SYSTEM 1) ISBRND

NE NoABHEBSLUREET 22BN )4 TRt EHRE
195,

. —ABUNoABHEERIAES X7 L (SYSTEM D) (SHR

hpHhiE No. 1;mzTOmED “LOW-LOW” fLiEF TR
TafE . BB A BERIV-1E IV-20" BEIRICHIEE D)  No.1
EHREBEAES XT L (SYSTEM 1) #AHIVEESN S, T2,
No. 1) HEEBH BERIICIFIEL  No 2B HEE BN EEEN TS,
ZDERFETNo. 2B HEEB S LURDET 22BN ) 2 Tigft
ER1TY %,

No.2E HEEEER . No A By N EEF LRI BRN A REL

HEE. LECRPANEINEENO. 1EN0. 2B SV BEN A BEFIV-1
EIV-2E AND R TARENBRF ELNET,

OHERHERNER (26 DEY B EEGR)

No.1%E7=(ENo.2;h% 7 DmED “LOW-LOW” LB ICEL /-

BE HEPBEANEEFEEHL.No.1E/-IENc 2By HEB /B
BOICIFIELE T,

YATLTAN/SYSTEM TEST

BRTF Ty VRS BB D BEEB DREETA720(C LOW

BLUVLOW-LOWD L X F L7 AMN—%RIELET, 2hilL) Y
2T LOEBERN BSICTEET,

100%

50%

@Failure Mode Operational Sequence

(One power unit running)

With No.1 power unit running and No.2 power unit stopped if
loss of oil occurs, the following sequence will take place.

1.

The oil level in No.1 oil tank goes down to “LOW” position
and audible and visual alarms are given on the navigating
bridge and in the machinery space.

. Automatic isolation valve IV-1 is energized and the

hydraulic system associated with No.2 power unit
(SYSTEM 1) is automatically isolated. Two systems are
now separated and the defective system shall be detected.

. If the oil loss is in the hydraulic system associated with

No.2 power unit (SYSTEM 1I), steering is being carried out
by No.1 power unit.

. On the other hand. if the oil loss is in the hydraulic system

assosiated with No.1 power unit (SYSTEM 1), the oil level
in No.1 oil tank will reach “LOW-LOW” position. Then
automatic isolation valves IV-1 and IV-2 will be
automatically changed over and No.1 hydraulic system
associated with No.1 pump unit (SYSTEM 1) is isolated.
Also No.1 power unit will be automatically stopped and
No.2 power unit is automatically started. Steering is now
being carried out by No.2 power unit.

If No.2 power unit running and No.1 power unit stopped, No.1
and No.2 of power unit, IV-1 and IV-2 of automatic isolation
valve are replaced in above sequence.

@Failure Mode Operational Sequence

(Both power unit running)

If oil level in No.1 or No.2 oil tank reaches “LOW-LOW”
position, the automatic isolation valves will be operated
suitably and No.1 or No.2 power unit will be automatically
stopped.

The system test bars with Low and Low-Low position would
be operated at pre-sailing check in order to check the
operation of automatic isolation system. This would make
easy to check the system operation.
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¢;AEEEE, HYDRAULIC CIRCUIT
RM-T100

R | - i | 3 |
to Ida“- S to i .ﬁh__ "
Storage X Storage
tank i Y tank T
o+ ) é T é
ﬂ t T e
= — | E—

No.2 Oil tank /

No.2 Main pump

oG]

No.1 Main pump

RV-T100

System J'M:]Xh'\ ' System Ji 'IX}'“L '
test bar T 7 test bar T 7
- -
to a&[X]H b af(XIHIT b
to
;S;rc:;age | iSTBD}; Port Storage ST T
tank
- —?J ANk o))

G l f - @—-“?l y -
L\_. # -—— .4
No.2 Main pump M No.1 Main pump J M

RE-T100

System

'
'

test bar | m -
1

o L2 e
s ! ;
I - =
Torque| Torqu
[Motor Imotor
[ kY Y
B Ut
o o *_Filter Filter
No.2 Oil tank ; No.2 No.1 Oil tank / @ No.1
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T651-2239 Tel(078)991-1133  Fax(078)991-3186
REEARKEMET2T B4-1 (##RES 2L
T105-6116 Tel(03)3435-6862  Fax (03)3435-2023

HEHHRXRIGE1TE-3 (®@F7YR2L47—)
T650-8680 Tel(078)360-8608  Fax (078)360-8609

FEEM/IHRS4TH-2
T272-0015 Tel(047)379-8181 Fax (047)379-8186

FLIRM R RXIE=RFE4TE1-1 (BAEGEL)
T060-0003 Tel(011)232-3468  Fax(011)222-2691

BEREREMEAPIE21-1
T986-0011 Tel(0225)93-6761 Fax (0225) 96-9695

EHEMHXER1TH20-25 (K/MEYMDEI)
T460-0003 Tel(052)201-6456 Fax (052)201-6458
Tel (052) 201-6454 Fax(052)201-6458

HMEMHRRARFR/GE 1 TE1-3 (@F7UR2)L27—)
T650-8680 Tel(078)360-8604  Fax(078)360-8609

FREESAMALERIITES-3 (D7 INEEGEN. JIIEFHER)
T794-0028 Tel(0898)22-2531  Fax(0898)22-2183

BFEEHERHEE THF2TE10-4
T811-0112 Tel(092)963-5111 Fax (092) 963-2755
Tel (092) 963-0452  Fax(092) 963-2755

http://www.khi.co.jp/kpm/
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JIEmEKRAST

R OF # mEEHIRREE2TH6ESS (RER4hs L)
T136-8588 Tel(03)5677-1011  Fax(03)5677-1028

®"
X BR X B ARGIEREEEITE2-6 #HFIEL)
T530-0004 Tel (06) 6344-6651 (t%) Fax (06) 6347-0848
# F X  wEmhARERESE (FiEEIL)
T650-0024 Tel(078)392-1131  Fax(078)391-1520
5 B 8 ¥ M LEEMHRATIE6-14(BEZREEEL)
T730-0013 Tel(082)212-0250  Fax (082)211-5600
o B ¥ REWESXASET2-2 BESEI1EL)
T812-0024 Tel(092)281-4521  Fax(092) 281-4523
B E ¥ SATIERENTHES3(CTIMa%EGSAENL)
T794-0028 Tel (0898)22-6122  Fax (0898) 33-2281

B

KR~ vrv o
* i WA BRASE N (BRSHEL)
T650-0024 Tel (078) 391-3721 (%) Fax (078) 391-3927

R EE ¥R RESPRRATEITEZ-7 ( NEMNEAEL)
T104-0032 Tel(03) 3551-9851 (ft%) Fax (03) 3551-9856

4 R E ¥ SAmItEREITES-14(HEF ar VAR
F794-0028 Tel (0898) 22-7550 (ft%) Fax (0898) 23-1750

T B E ¥ THRAMENTE-8(ULARRSEIL)
T750-0067 Tel(0832) 66-6177 (1) Fax (0832) 66-4861

Globhal Sales & Service'Network

Kawasaki Precision Machinery Ltd.

Head Office / Main Plant

234, Matsumoto, Hasetani-cho, Nishi-ku, Kobe 651-2239, Japan
Phone: 81-78-991-1133 Fax: 81-78-991-3186

Tokyo Office

World Trade Center Bldg., 4-1, Hamamatsu-cho 2-chome, Minato-ku,
Tokyo 105-6116, Japan

Phone: 81-3-3435-6862 Fax: 81-3-3435-2023

Kobe Office

Kobe Crystal Tower, 1-3, Higashikawasaki-cho 1-chome, Chuo-ku,
Kobe, 650-8680, Japan

Phone: 81-78-360-8608 Fax: 81-78-360-8609

http://www.khi.co.jp/kpm/

OVERSEAS SUBSIDIARIES

Kawasaki Precision Machinery (UK) Ltd.
Ernesettle Lane, Ernesettle, Plymouth, Devon PL5 2SA,
United Kingdom

Phone: 44-1752-364394 Fax: 44-1752-364816
http://www.kpm-eu.com

Kawasaki Precision Machinery (U.S.A.), Inc.
5080, 36th Street S.E. Grand Rapids, Michigan 49512 U.S.A.
Phone: 1-616-949-6500 Fax: 1-616-975-3103

http://www.kawasakipmd.com

Kawasaki Precision Machinery (China) Ltd.
9 Guanshan Rd., New District, Suzhou, 215151 China
Phone: 86-512-6616-0365 Fax: 86-512-6616-0366

Kawasaki Precision Machinery (China) Ltd.

Shanghai Branch Office

10th Floor, Chong Hing Finance Center 288 Nanjing Road West,
Huangpu District, Shanghai 200003, China

Phone: 86-021-3366-3800 Fax: 86-021-3366-3808

Flutek, Ltd.
192-11, Shinchon-dong, Changwon, Kyungnam, 641-370 Korea
Phone: 82-55-286-5551 Fax: 82-55-286-5553

KK Hydraulics Sales (Shanghai) Ltd.

B-908 Far East International Plaza 317 Xianxia Rd, Shanghai 200051,
China

Phone: 86-21-6235-1606 Fax: 86-21-6295-7080

SERVICE AGENTS

Authorized Service Agents

MacGregor (Global Services Division)
Hallimestarinkatu 6, FIN-20780 Kaarina, Finland
Phone: 385-2-412 11 Fax: 358-2-412 1374

Fuji Trading (America) Inc.

11836 Canon blvd., Suite 300, Newport News, Virginia, 23606 U.S.A
Phone: 1-757-873-4110 Fax: 1-757-873-4123

IHI Marine B.V. (IMBV)

Glashaven 24 3011 XJ Rotterdam, The Netherlands

Phone: 31-10-411-6406 Fax: 31-10-411-6412

Dalian Welfare Marine Engine Manufacture & Special Co., Ltd.
Room 2007 A Yuanda Building, No. 19 Duli Street,

Zhongshan District, Dalian, China

Phone: 0411-82656899 Fax: 0411-82645237

a - Technical Assistance & Advice to KPM

- FarEast Marine Service
10209 Market Street Houston, TEXAS 77029
~ Phone: 1-713-6762340 Fax: 1-713-6762461

"?;‘IHI Marine Engineering (s) Pte Ltd (IMES)
- 27 Tanjong Kling Road, Soad, Singapore 628052
_;;',,,_’ _I_ﬁhone:_65—6268—7360 Fax: 65-6266-5302

KAWASAKI HEAVY INDUSTRIES, LTD.
OVERSEAS OFFICES

[

Beijing Office — -

Room No.2602, China World Tower 1, China World Trade Center, No.1
Jian Guo Men Wai Avenue, Beijing 100004, People's Republic of China
Phone: 86-10-6505-1350 Fax: 86-10-6505-1351

Taipei Office
15th Floor, Fu-Key Bldg., 99 Jen-Ai Road Section 2, Taipei, Taiwan
Phone: 886-2-2322-1752 Fax: 886-2-2322-5009

Moscow Office

6th Floor (605) Bol. Ovchinnikovskiiper., 16 Moscow,
115184 Russian Federation

Phone: 7-495-933-1953~1954Fax: 7-495-933-1955

Delhi Office

5th Floor, Meridien Commercial Tower, 8 Windsor Place,
Janpath, New Delhi, 100 001, India

Phone: 91-11-4358-3531 Fax: 91-11-4358-3532

OVERSEAS SUBSIDIARIES

Kawasaki Heavy Industries (U.S.A.) Inc.
599 Lexington Avenue, Suite 3901, New York, NY 10022, U.S.A.
Phone: 1-212-759-4950 Fax: 1-212-759-6421

Houston Branch
333 Clay Street, Suite 4310, Houston, TX 77002-4109, U.S.A.
Phone: 1-713-654-8981 Fax: 1-713-654-8187

Kawasaki do Brasil Industria e Comércio Ltda.

Avenida Paulista 542-6 Andar, Bela Vista, 01310-000, S&o Paulo, S.P,,
Brazil

Phone: 55-11-3289-2388 Fax: 55-11-3289-2788

Kawasaki Heavy Industries (U.K.) Ltd.
4th Floor, 3 St. Helen's Place, London EC3A 6AB, U.K.
Phone: 44-20-7588-5222 Fax: 44-20-7588-5333

Kawasaki Heavy Industries (Europe) B.V.

7th Floor, Riverstaete, Amsteldijk 166, 1079 LH Amsterdam,
The Netherlands

Phone: 31-20-6446869  Fax: 31-20-6425725

Kawasaki Heavy Industries (Singapore) Pte. Ltd.
6 Battery Road, #18-04, Singapore 049909
Phone: 65-6225-5133~4 Fax: 65-6224-9029

Kawasaki Heavy Industries (H.K.) Ltd.

Room 4211-16, Sun Hong Kai Centre 30 Harbour Road, Wanchai
Hong Kong People's Republic of China

Phone: 852-2522-3560  Fax: 852-2845-2905

Kawasaki Heavy Industries Consulting &

Service (Shanghai) Company, Ltd.

13th Floor, HSBC Tower, 1000 Lujiazui Ring Road,

Pudong New Area, Shanghai 200120, People's Republic of China
Phone: 86-21-6841-3377 Fax: 86-21-6841-2266

26



	sg_00cover [更新済み]
	sg_01_02 [更新済み]
	sg_03_04 [更新済み]
	sg_05_06 [更新済み]
	sg_07_08 [更新済み]
	sg_09_10 [更新済み]
	sg_11_12 [更新済み]
	sg_13_14 [更新済み]
	sg_15_16 [更新済み]
	sg_17_18 [更新済み]
	sg_19_20 [更新済み]
	sg_21_22 [更新済み]
	sg_23_24 [更新済み]
	sg_25_26_fin [更新済み]



