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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.

M Cautions related to operation
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CAUTION

® A

CAUTION
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CAUTION
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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.

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

© A

DANGER

> A

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

WARNING 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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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.

@ A*}iﬁ

® Aiﬁ%
® A‘}iﬁ

@ A’EP_%

(4)4R5F-
@ N EE
@ M EE

® Aszg
@ Aﬁifé

© A

CAUTION

® A

CAUTION

® A

CAUTION

A

CAUTION

MO TEBEEET 355 THERR. &
[ERPELWZ & BLOFFHEIRICEA
PHWC EERBLI- ETEERL T 12&0,

@ HLOT H\E. AHEL SIS
SRS THERLEWT S,

EE HAHEP YL/ M FDRE
ERBEECSVERICENETOT F®
BB ENESISEREL TSV ®
FEDBENDIHYET

fEEDMISGBELYEERL  EREDH
BETEELU ISV FERR . HED
BN BNET,

RELDFEEH

BERICEIDIRBOBER XL S
WTLEELY,

SR IIHT ) B <R MABELZLEVT
{EEVEDSNMEEEREBTET
HEPEHNOERICENET, PTESE
TR AMAEL 2T S5 EEEMAH
DHBZHPFTH>TLES L,

HAEER RETZHER. ARRE.
EEL CRBEMFICERL BIE. B
ERSTLES L,

HWAERPARERICERT 255K
SoIVHEORBEDRESBIGENHIE
ED

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.

Hl Cautions related to maintenance

@
CAUTION
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CAUTION

® A

CAUTION

® A

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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More than eighty years has passed since Kawasaki Heavy Industries,
Ltd., began the manufacture of electro-hydraulic steering gears in
1924. During this period our products have gained high reputation
among shipbuilders not only in Japan but also in many countries of
the world, and we have supplied more than 20,000 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 of the ships.

We are sure that we can go on meeting your various needs with our
steering gears.

Fresh line-up of

Kawasaki Electro-Hydraulic Steering Gears...
Based on our rich experience with

over 20,000 ship sets ever produced.
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Series Constitution of Steering Gears
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270kN-m (27.6t - m) LUF O EHEIC DT /NE AR BN
HEOT&EZBRTZZN,

The electro-hydraulic steering gears are classified into three

series as listed. For steering gears of 270 kN-m (27.6 tm) and
below, small type steering gear catalogue is referred to.

RE Type —1— 1 Ram 2 Cyl. Fork type , o
E Series (Fork type tiller) Roller F3 Ram pin Hydraulic cylinder
FE Type
V Series — RV Type —
RM Type —
M Series :
Rudder stock Tiller

FM Type —— 2 Rams 4 Cyl.
(Fork type tiller)

¥ K
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R
Type Indication

RV21-075-H-T100-45DC

SU-REE 41

Series symbol
Reeeee TA—IR AT L2V ) 4
Fork type, 1 Ram 2 Cylinders
Feoeees TA—IR. 25643 0 F
Fork type, 2 Rams 4 Cylinders

ISR T L
Control system
E- BRARTHEORTL
Electrical pump control system
(EFHIE 2T L)
(Continuous control system)
Verrees VTR S R T L
Valve control system
RY—ZDH)
(R series only)
M- MR AR > THIE S X7 L

Mechanical pump control system

EfERL T2y M
Number of equipped pump units

Deveeee 2 sets
3 ...... 3 sets
4:+--+4 sets

BRERT1=y ML

RARCALSELRIST T HRT
Additional indication of max. rudder angle 45deg.
45DC++ HJAME45
max. rudder angle 45deg

1TAGTUED 22 H— 3§ 2B MR ERT
Additional indication for tanker over 10,000GT
T050-++ FEFERE ML U/ ML 7=50% (FELFA)
Emergency torque / rated torque (For F series)
T100-+-+ JEERF ML I/ERE ML U=100% (RELA)
Emergency torque / rated torque (For R series)

VRAEBULED/ N\ KOOy 7 75— LICRIT B8MNER

Number of pump units for normal use

Additional indication of hyd. lock alarm for V series

Heveersees Ce e PN LT
With hyd. lock detector of sol. hyd. valve.

REBEEH A LY
Torque (ton - m)
For 35deg.
032, 036, 045, 051, 063, 070, 086, 104, 122, 144, 175 'R series
053, 064, 072, 090, 102, 126, 140, 172, 207, 243,
288, 350, 400, 485, 560, 685, 775, 825, 1000 -*F series
For 45deg.
031, 038, 044, 054, 061, 075 **-R series
063, 077, 089, 109, 122, 150, 177, 212, 251, 310,
356, 430, 507, 600, 725 --F series

E Series V Series M Series
(Electrical Pump Control S/G) (valve Control S/G) [(Mechanical Pump Control S/G)

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

The rudder angle deviation signal, the The rudder command signal from the
difference between command signal steering stand operates the power unit
and the feed-back signal of actual (comprising hydraulic pump, electric
rudder angle, from steering stand motor, solenoid valve, power cylinder,
operates the solenoid valve and pipes etc.) of remote control system
controls the direction of oil from fixed and controls mechanically the stroke of
displacement pump. variable displacement type pump

through link mechanism.

' Quality The high durability and reliability are guaranteed as steering gear.
q : The adoption of L series bent axis type axial piston pump of higher pressure and longer life has enabled the design of high
E Adoption of L series pump pressurized and durable steering gear.
Quiet operation Quiet operation is maintained since the hydraulic pump is installed in the oil tank.

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

electric motor condition.

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

Maintenance

Applicable Please consult with us on this matter,

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

The local steering can be performed by
pump control knob on torque motor.

Simple and compact constitutions are gained since external pipings are minimized and oil thank and electric motor are
installed on the hydraulic cylinder.

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.

Installation 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.

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
trick wheel.

e iile]P=(ele[=18%  (Can be installed on the vessels classified in most classification societies.)
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Bfe> AT L70v 7K
STEERING SYSTEM BLOCK DIAGRAM

T B Steering stand Control box
BIEZ 5> K L - - - -- :
Steering stand Source AC100V-60Hz
No.2 ¥ 25 4\ Noad ¥ ZF L SfEe 'k' O--= 'k """"""
- - B PSS Cl N AR - — — — — — — — — — — — — — — — — — — — -

Actual rudder angle

I Differential

___________ M LimthISWitCh l_" 7 - ':: - ! transformer
| [ Q) ] | : % I ' (LvDT)
Rudder “_jﬂ::_\-g% |
actuator
=] [mm

e MO
[}
!
i
| 1
I ' e
| REAREES i :
I Rudder deviation ' I
| 1 ]
| I | il I
. ! Rudder repeat S !
' back unit =::= -rll—gcg?olie i
=D N B % 78 =D Nu B % 78 AC100V-60Hz | | [
I

Control box Control box @

E-2EBHES

EEBFZR -3 ) P

Differential Differential Motorl starting
transformer transformer signa —1 -- —
(LvDT) (LvDT) { Hyd. pump :
AC440V-60Hz I
2, 2;
No.2 B3k No.2 K> 7 RAFLE mam=E W\,1xx.7 |InotmE A\

Unloading Unloading

device device No.1 Source

No.2 Source No.2 Main pump

No.1 Main pump

Servo pump

Qil tank

No.2 H—HKK> 7
No.2 Servo pump

No.1 H—FKEK> 7
No.1 Servo pump
Filter

No.2 E— 4 No.1 €— %

No.2 Motor No.1 Motor

{rEnRRAA
OPERATION

BRRAZ RS 5Z2 6N BREESICE>TMNLY The rudder angle deviation signal, the difference between
F—REEH LU CHTERY TOIEGBSIEAETR N A TH command signal and the feed-back signal of actual rudder angle,

No.2 E—42 X4 —4 No.2 EE—#4 No.1 £FE€—%# Nol E—42RX4—4
No.2 Motor starter No.2 Main motor No.1 Main motor No.1 Motor starter

Raaziﬁe;rgfgiat R;gﬁ%gf%iat B O A A AR LTI AT b . from steering §tand co.ntrols the pump stroke through 'torque
back unﬁt back unr;t SRR BRI E TR A A KICE S T — motor. The delivered oil from the pump acts on the cylinders and
________________ N B%u; eI BAE Ti%i: D—E;E . 7\_ - . = %7{ the rudder can be moved.
Ny &N COEDE BRI D IS DNBER> 7S When actual rudder angle closes to the command rudder angle,

FAIIEICRI)IFECD . — Lz ZPRIELE T, ZDELD the pump begins to return to its neutral position and the rudder

ICEBRAAR Y THIHRERE Clda SR AZERILEHHTS stops where they are coincident.
SR ENTVET, Thus electrical pump control steering gear is so arranged that
command rudder angle and actual rudder angle are directly

compared and controlled.

it A IR 2R it A IR ER
Rudder angle limiter Rudder angle limiter
(3 ERR PR ER AT R
Supplied by shipbuilder
E/31 0y b x—H—BFRE
Supplied by pilot maker
(IREBUHE X — H —FRE
Supplied by steering gear maker




Series

TYPE RE for 35 deg. SHEER

HYDRAULIC CIRCUIT

No.2 Cyl. No.1 Cyl.

g i
| BT ' | BT
to Ho—0) to T}ﬁ S K—Q)
Storage Storage ooy
tan;)li; £7 : .-_@J I tank : E--_@ i

qfaﬂm# | ¥ =

RE21

i

7
ifE°

O—

Il

Ig E . 9+ﬁ2d-5£ gﬁ.tza"k mﬁ pump <:{\Ni‘er g?'.:a“k I\Nllé-il pump @ N:“er
ARTICULARS & DIMENSIONS - ol

RE21-032  RE21-036 RE21-045 RE21-051 RE21-063 RE21-070 RE21-086 RE21-104 RE21-122  RE21-144 RE21-175

Berritaulrs RE22-032 RE22-036 RE22-045 RE22-051 RE22-063 RE22-070 RE22-086 RE22-104 RE22-122 RE22-144 RE22-175
314 353 441 500 618 687 844 1,020 1,200 1,410 1,720
32 36 45 51 63 70 86 104 122 144 175 ML E—2BLUEEEES
70 Torque motor & LVDT
65/28
465 510 580 640 685 715 760 815
23.5 19.2 23.5 19.2 23.5 19.2 23.5 235 23.5 23.5 23.5 D
240 196 240 196 240 196 240 240 240 240 240 = {
29.4 24.0 29.4 24.0 29.4 24.0 29.4 294 294 29.4 294
300 245 300 245 300 245 300 300 300 300 300 - -
LV-030 x 2 LV-060 x 2 LV-090 x 2 LV-120x 2 — O — i I ) (&
1,750 LY b | 1= D» E
11x2 | 11x2 | 15x2 | 15x2 | 185x2 | 22x2 | 25x2 | 30x2 | 37x2 | 45x2 | 50x2 § b |
1,750 gy — ;@—U—E; = |5 /:@
25% cont., 100% 1h., 200% 30s. s ‘ ‘ = b
TOP 203 x 2 [ GN206 x 2 i ﬁ%‘mp )
1,750
04x2 [ 075x2
1,750 ﬁ A
100% cont.
LV-030 x 2 [ LV-060 x 2 2l
1,750 2 ‘ B
55x%x2 7.5x%x2 7.5x2 7.5x2 11x2 11 x2 15x2 15x2 [18.5><2 22x2 25x2 ] ik Hég
1,750 2 L1y 1
25% cont., 100% 1h. , 200% 30s. £ & : : 3
TOP 203 x 2 _ELL? ]ﬂ WH = = Y
1,750 s = allP—7 T 0 e
B % W\
1,750 , L,,ff,, 7"J .
100% cont. - A - A S
260 270 380 390 410 500 510 660 - .
260 270 280 290 310 320 330 360
2,000 2,100 2,300 2,450 2,615 2,700 | 2,850 3,050
1,066 1,076 1,151 1,177 1,140 1,205 | 1,220 1,305
1,066 1,076 1,075 1,101 1,070 1,155 | 1,170 1,232
190 200 212 236 250 265 280 300 GE) 1R A B R OD SBEEB L OEERIE TCORARSERLET.
305 290 325 360 428 445 470 500 2. FREZERIF. £35° #fit. 60HzDHBETT . CNUICEELAWVGEEIE. BIEIHE#RZZ0N.
1,035 1,180 1,295 1,355 1370 1,450 1,500 1,630 Note. 1. Dimension “A” indicates max. distance from center of rudder stock to end of electric motor and pipe line.
1,035 1,180 1,250 1,310 1,330 1,450 | 1,490 1,540

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



Series

B
HYDRAULIC CIRCUIT

TYPE FE for 35 deg.

No.1
Servo pump

No.2
Servo pump

Main pump

"N" Position Isolatior@/e
Isolation valve "N" Position
"E" Position "E" Position
k= K2
Al | Al |
N 25 N ==
i , 2 Eray D
FE21 Siorage I = 0| Sece E‘Tﬁl = k0|
;fﬂé N — *&ng |
= — orqu = — orquel |
s == l[j,g O Lo l(jj
TBH - HTA | o u / Lﬁ%
Filter Not 4 o @ Filter

ARTICULARS & DIMENSIONS e fowe ]

FE21-053 FE21-064 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

BrieviEis FE22-053 FE22-064 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
520 | 628 | 706 | 883 | 1,000 | 1,240 | 1,370 | 1,690 | 2,030 | 2,380 | 2,820 | 3,430 | 3,920 4,760 | 5,490
53 64 72 20 102 126 | 140 172| 207] 243| 288] 350| 400| 485] 560
70 © © MLIE—2BLVEBEERS
65/28 Torque motor & LVDT
465 510 580 640 685 |715 | 760 [815 [850 |905 |925
19.2 | 235 | 192 | 235 | 192 | 235 | 192 | 235 | 235 | 235 | 235 | 235 | 235 | 235 | 235 D
196 [240 [196 [240 [196 | 240 |196 [240 [240 [240 [240 [240 [240 240 |240
240 | 294 | 240 | 294 | 240 | 294 | 240 | 2904 | 294 | 294 | 294 | 2904 | 204 | 2904 | 204
245 300 [245 [300 [245 [300 [245 [300 [300 [300 [300 [300 [300 [300 |300
LV-060 x 2 LV-090 x 2 LV-120 x 2 LV-180 x 2 LV-260 x 2 LV-500 x 2
1,750 1,150
15x2 [185x2 | 22x2 | 25x2 | 30x2 | 37x2 | 45x2 | 50x2 | 55x2 | 75x2 | 80x2 | 100x2 [ 125x2 | 150x2 [ 160x2
1,750 1,150
25% cont., 100% 1h., 200% 30s. E
TOP 203 x 2 | GN 206 x 2 | GN212x2
1,750
0.4 %2 [ 0.75x 2 [ 1sx2
1,750
100% cont.
LV-030 x 2 | LV-060 x 2 [ v-090x2 [ Lv-120x2 [ Lv-180x2 i
1,750
75x2 [ 11x2 [ 11x2 [ 15x2 | 15x2 [185x2] 22x2 | 25x2 [ 30x2 | 37x2 [ 45x2 [ 50x2 | 55x2 [ 75x2 [ 80x2
1,750
25% cont., 100% 1h., 200% 30s. B
TOP 203 x 2 | GN 206 x 2
1,750
04x2 | 0.75x 2
1,750 = = '
100% cont. @J == ;C
400 410 510 640 660 | 940 | 970 [1,370 [ 1,390 [2,390 [2,480
300 310 430 450 480 | 590 | 620 | 780 | 820 [ 1,120 [1,200 A
/
1,975 2,060 2,290 2,445 2,620 |2,720 | 2,870 [3,100 |3,220 |3,520 |3,550 - y - — -
1,085 1,095 1,160 1,250 1,260 |1,385 | 1,400 | 1,525 | 1,535 | 1,790 |1,805 "7"7"7”7”?57”7”7"7"
1,066 1,076 1,151 1,177 1,187 | 1,251 [1,266 | 1,358 | 1,368 | 1,493 |1,508
190 200 212 236 250 | 265 | 280 | 300 | 315 | 335 | 355
GE) 1R A I RERODSBEE B KOEBIRBE CORARSZRLET,
780 835 15 1025 1,080 1,115 11,200 |1,305 | 1340 1,395 11,425 2. LREAR. £35° Hfit. 60HZDBATT . THICHSLBVBAE. BIBTHH LS.
1,180 1,225 1,460 1,540 1,585 | 1,745 | 1,790 | 1,920 | 1,955 | 2,130 |2,150 Note. 1. Dimension “A"indicates max. distance from center of rudder stock to end of electric motor and pipe line.
1,135 1,180 1,295 1,355 1,400 | 1,591 | 1,636 | 1,715 | 1,750 | 1,790 |1,955 2.The above list is for rudder turning angle of +35 deg. and electric source of 60Hz. Please consult with us on another condition.




E Series

TYPE FE32 102~560 for 35 degq.

E:3=REA S pr

ARTICULARS & DIMENSIONS

Particulars

Torque at
max. working pressure

Rudder turning angle
Rudder turning speed
Normal radius of tiller arm

Max. working pressure

Safety valve set pressure

Pump type x number
Pump speed

Type

kN * m
t*m
deg
deg/s
mm
MPa
kgf/cm?
MPa
kgf/cm?

min”’

Motor output x number kW

Motor speed
Motor rating
Pump type x number
Pump speed

min’!

min”’

Motor output x number kW

Motor speed
Motor rating
Required oil quantity

Approx. dimensions

min”’

FE32-102 FE32-126 FE32-140 FE32-172 FE32-207 FE32-243 FE32-288 FE32-350 FE32-400 FE32-485 FE32-560
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
70

65/28
580 640 685 715 760 815 850 905 925
19.2 23.5 19.2 235 23.5 23.5 23.5 23.5 235 23.5 23.5
196 240 196 240 240 240 240 240 240 240 240
24 29.4 24 294 294 294 29.4 294 294 294 294
245 300 245 300 300 300 300 300 300 300 300

LV-060 x 3 LV-090 x 3 LV-120x 3 LV-180x 3

1,750
15x3 185x3 22x3 25x3 30x3 37x3 45x3 | 50x3 55x3 75x3 80x3

1,750

25% cont., 100% 1h., 200% 30s.
TOP203 x 3 GN206 x 3
1,750
0.4x3 0.75x3
1,750
100% cont.

600 630 660 800 830 1,060 1,090 1,530 1,570
2,300 2,470 2,655 2,755 2,910 3,120 3,235 3,480 3,530
1,151 1,130 1,140 1,205 1,220 1,305 1,315 1,440 1,453
212 236 250 265 280 300 315 335 355
1,300 1,350 1,450 1,500 1,550 1,650 1,700 1,900 1,900
1,400 1,450 1,550 1,600 1,650 1,750 1,800 1,900 1,900

A [
HYDRAULIC CIRCUIT

No.2 Cyl. a <—E No.1 Cyl.
| M
No.4 Cyl No.3 Cyl.

]
]

)
:

S
=
Lo®

®_||_)+°_ T‘)'H_@ @-Tw— ‘__| P )
1 &l : 3] .
,I__ _]ﬂ}i ----- ||-— _]}]L .
o G2t I ! : W_h |
Eatﬁig':% ?& | ‘? —Fﬁj@ E?Ee,\ i :, @ —:—;%HZ)
I = E 'l :

e

\_Filter

No.3
Servo pump

No.3 Oil tank

. ..@..& ............

\_Filter

No.2
Servo pump

No.2 Qil tank

No.3
Main pump

No.2
Main pump

No.1
Servo pump

No.1 Oil tank

= el
= = = — )
- - z R 75 - I D FE32EDH
— FE32 Type only
© © g Jg‘ -‘

' Nl vV MLWIE-BLUERETS
Torque motor & LVDT

5}
a
m

100G
SE s
[ =] T (%D B
S | f
R Ay e - = ek = Y
—_— (LTI ¢ VC
./ A S O A L
(2 N R
PR S

GH) 1 SE A I REF OO SBEEE SO BRI E CORARESERLET.
2. ERZEBIE. £35° #fit. S0HzDBATY . THUCEKBELARWVIGAI. RIRTHEH < /ZE 0,
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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Series

TYPE FE32 685~1000 for 35 deg. S E 1 8%
HYDRAULIC CIRCUIT

N
"E" Position .
Isolation valve
Isolation valve * -
"E" Position

i

] "N" Position

13

T I
I
I -
@t — 1+—-
. = ,— - -
dlk 1 di b
I L | | I | |
,I__:N{t'm}i 7 ‘I__”MB}4 7
. B | | . . S
Storage g Storage o F—Nél—@
tank .-EF W tank \\ ;-EF 2 J
A <—:|—| | : i"-_] _ <—n?|@ _ : : _ B
. . e U d Ev - e U K ToTae
= 2 R = Im = —— motor
2H - N | } T;g ARCH b O
ARTICULARS & DIMENSIONS e 4 il
B B B
* [ A *
FE32-685 FE32-775 FE32-825 FE32-1000 - — a5 Filter - -7 Filter - — Filter
Particulars FE22-685 FE22-775 FE22-825 FE22-1000 No3 @ Nos No.2 @ @ No2 No.1 @ Nod
6,720 7,600 8,090 9,810 Main pump /- | Servo pump Main pump /| \J Servo pump Main pump \ Servo pump
685 775 825 1,000 No.3 QOil tank No.2 Oil tank No.1 Oil tank
70
65 /28
1,015 1,015 1,080 1,150
235
240
29.4
303 D FE32ED#
FE32 Type only
LV-260 x 3 LV-500 x 3
1,750 1,150
100 x 3 110x 3 125 x 3 150 x 3
Y ML E-SBLUEBEESR
1,750 1,150 = =5
25% cont., 100% 1h. , 200% 30s. Torque motor & LVDT
GN 206 x 3 | GN212x3
1,750
0.75x 3 | 1.5x3 E
1,750
100% cont.
LV-260 x 2 LV-500 x 2
1,750 1,150 i
100 x 2 110 x 2 125 x 2 150 x 2 ]
1,750 1,150
25% cont., 100% 1h., 200% 30s.
GN 206 x 2 | GN212x2 B
1,750
0.75 x 2 | 1.5%2 e mani 3
v/ = —————2 | [ e\
100% cont. = =
2,150 2,200 3,740 3,860 = @J e L" MELET LI “‘l 88 8 lg a8 vC
1,600 1,650 2,680 2,790 ‘
3,920 3,920 4,210 4,410 ) A ! i ! A N
[ > - g
1,580 1,600 1,840 1,860 / ‘ \Jb \
l‘:::::::::::::::::::::::::::::::‘—(
375 400 400 425
2,100 2,100 2,315 2,385 GE) 1SR AT L ieEp oD SBHIEE KO BETDOHRARSZRLET.
1,560 1,580 1,645 1,725 2. LEZERIK. £35° #fit. C0HzDHBATT . THUCEZHLRVBAIE BIBTHEH/ZE0N,
2,100 2,100 2,315 2,385 Note. 1. Dimension “A”indicates max. distance from center of rudder stock to end of electric motor and pipe line.
2,100 2,100 2,285 2,355 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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V Series

TYPE RV for 35 deg.

FEB - SETE

ARTICULARS & DIMENSIONS
RV21-032 RV21-036 RV21-045 RV21-051 RV21-063 RV21-070 RV21-086
Pael s RV22-032 RV22-036 RV22-045 RV22-051 RV22-063 RV22-070 RV22-086
314 353 441 500 618 687 844
32 36 45 51 63 70 86
70
65/28
465 510 580 640
235 19.2 235 19.2 235 19.2 235
240 196 240 196 240 196 240
29.4 24.0 294 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
11%2 11 %2 15%2 15x 2 18.5 % 2 22x2 25x2
1,750
50% cont., 100% 1h., 200% 30s.
LV-030 x 2
1,750
5.5% 2 7.5%2 7.5%2 7.5%2 11 %2 11x2 15%2
1,750
50% cont., 100% 1h., 200% 30s
260 270 380 390
260 270 280 290
2,000 2,100 2,300 2,450
1,066 1,076 1,151 1,177
1,066 1,076 1,075 1,101
190 200 212 236
305 290 325 360
1,210 1,255 1,335 1,395
1,210 1,255 1,325 1,385

B
HYDRAULIC CIRCUIT

No.2 Cyl. No.1 Cyl.

o

|

T T |

‘ i to ‘ STBD PORT ‘

‘ = Storage e i

fank N ~
I I S ‘—”f@, J - 1
1 h
o=
‘

S ] N

No.1Main pump

JNIVTazy b
Valve unit

1 [
OBBB
10)
| |
= 5

|
|
m

o7

/ \
—--

Voo — - — - —— - —— - - —x ==

P
GH 1 EA R OD SBEE B L OEEREE CORARSERLET.

2. FEEERE. +£35° #fe. 60HzDHAETT THUCKHULARVBAIE FIBIHH/ZE0N,
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.

16



Series Series
TYPE RE for 45 deg. D TYPE FE for 45 deg.

Torque motor & LVDT

(e k

MLIE— 2L VEBEESR
Torque motor & LVDT

D

NIV ‘
5 - B 5 GE) 1R AT E B ODS GE) 1.5 A fleghons
= R — BHEBLOEEIRIBET BERB IO EIREBET
| I b | B = E | E DERARZERLET . DEARIERLET.
i | 2. LR EBIE. £45° # fie. 2. LR E B F. E45° .
B0HzDHBETY ., I E B60HzDIHE T . I
FZELRWEEIF BIES FZHELBEVWHEE BIES
HRLEZ0N, R EZ0N,
! 3. Mkt 35EABADHE 3 M. 35EEBA DR
fZziT 2B e MRz R ZITOHE L MRz &
KIRED1/2LITFICT TS KIBRD1/2DITFICT S
A BEDPHVET . REDHIET.
Note. 1. Dimension “A"indicates Note. 1. Dimension “A"indicates
max. distance from max. distance from
B center of rudder stock to 229 |l center of rudder stock to
end of electric motor and — end of electric motor and
pipe line. B pipe line.
2. The above list is for ﬁ@" ‘ 2. The above list is for
rudder turning angle of o 5 rudder turning angle of
‘C +45 deg. and electric © ; +45 deg. and electric
Y source of 60Hz. Please | _ _ = = = _ _ N A source of 60Hz. Please
consult with us on : ] a alla C consult with us on
another condition. (LTI [T = = f another condition.
3.In the case of steering 3.In the case of steering
over 35 deg. on both , A i - A N over 35 deg. on both
sides, ship's speed shall > - sides, ship's speed shall
be reduced under half of A O SOy S U T . be reduced under half of

. maximum servce speed. \’[O maximum servce speed.
F=EH - STE F=EB - MNTE
ARTICULARS & DIMENSIONS ARTICULARS & DIMENSIONS

Type RE21-031 RE21-038 RE21-044 RE21-054 RE21-061 RE21-075 : FE21-063 FE21-077 FE21-089 FE21-109 FE21-122 FE21-150 FE21-177 FE21-212 FE21-251 FE21-310 FE21-356 FE21-430 FE21-507
e e RE22-031 RE22-038 RE22-044 RE22-054 RE22-061 RE22-075 Particulars FE22-063 FE22-077 FE22-089 FE22-109 FE22-122 FE22-150 FE22-177 FE22-212 FE22-251 FE22-310 FE22-356 FE22-430 FE22-507
31 380 436 S35 500 735 622 760 873 | 1,070 | 1,200 | 1,470 | 1,740 | 2,080 | 2,460 | 3,040 | 3,490 | 4,220 | 4,970
» 30 445 16 612 Je 63 78 89 109 122 150 ;;7 212 251 310 356 430 507
20 65/28
65/28 480 540 600 635 | 675 | 715 765 | 800 | 855 | 900
480 540 600 18 22 18 22 18 22 22 22 22 22 22 22 22
18 22 18 22 18 22 184 224 184 224 184 224 224 224 224 224 224 224 224
184 224 184 224 184 224 225 27.5 225 27.5 225 27.5 27.5 27.5 27.5 27.5 27.5 27.5 27.5
225 27.5 225 27.5 22.5 27.5 229 280 229 280 229 280 280 280 280 280 280 280 280
229 280 229 280 229 280 LV-060 x 2 LV-090 x 2 LV-120 x 2 LV-180 x 2 LV-260 x 2 LV-500 x 2
LV-030 x 2 LV-060 x 2 1,750 1,150
1,750 185x2 | 22x2 | 25x2 | 37x2 [ 37x2 | 45x2 | 55x2 | 75x2 75x2 | 90x2 | 100x2 | 125x2 | 150%2
112 11 %2 15% 2 18.5 % 2 18.5 x 2 22x2 1,750 1,150
1,750 25% cont., 100% 1h., 200% 30s.
25% cont., 100% 1h. , 200% 30s. TOP 203 x 2 | GN 206 x 2 [ GN212x2
TOP 203 x 2 1,750
1,750 0.4x2 [ 0.75 x 2 | 15x2
0.4 x 2 1,750
1,750 100% cont.
100% cont. LV-030x2 | LV-060 x 2 [ v-000x2 | Lv-120x2 [ Lv-180x2
LV-030 x 2 1,750
1750 11x2 | 11x2 [ 15x2 [185x2 [185x2 | 22x2 [ 25x2 | 30x2 | 37x2 [ 45x2 | 55x2 | 75x2 [ 75x2
5.5x%2 7.5%2 75x2 11 %2 11%x2 11 x2 1,750
1750 25% cont., 100% 1h., 200% 30s.
25% cont., 100% 1h. , 200% 30s. TOP 203 x 2 [ GN 206 x 2
TOP 203 x 2 1,750
1750 04x2 | 0.75 % 2
04x2 1,750
100% cont.
10(:‘;/Zscznt. 430 530 690 720 | 1,020 | 1,060 | 1,430 | 1,470 | 2,540 | 2,600
330 460 500 530 650 690 860 910 | 1,230 | 1,300
280 400 420
280 300 320 2,270 2,560 2,815 3,010 | 3,170 | 3,350 | 3,570 | 3,725 | 4,000 | 4,250
2,350 2,560 2,815 1,095 1,160 1,250 1,260 | 1,525 | 1,400 | 1,525 | 1,535 | 1,790 | 1,805
1,025 1,160 1,250 1,076 1,151 1,177 1,87 | 1,358 | 1,266 | 1,358 | 1,368 | 1,493 | 1,508
1,076 1,075 1,101 200 212 236 250 300 280 300 315 335 355
200 212 236
350 355 390 805 875 985 1,030 | 1,075 | 1,155 | 1,255 | 1,290 | 1,345 | 1,400
1,125 1,420 1,500 1,195 1,420 1,500 1,535 | 1,870 | 1,745 | 1,870 | 1,955 | 2,080 | 2,100
1,150 1,210 1,270 1,150 1,255 1,315 1,350 | 1,551 | 1,591 | 1,665 | 1,700 | 1,740 | 1,930




Series

Series

TYPE FE32

for 45 deg.

FE32E D #
FE32 Type only

MLIE— 2LV EBEESR
Torque motor & LVDT

- - Y
=l )
Y
A
///(ﬂ)l]mm d\\I(ﬂ)///
5
ﬂ O j f—‘ ]
e — = - ] :
)
! A ER O A N
[ R R

CB)  1.SE A L el OO BE B KO BRI E CORAREIZRLET,
2. FEEERIE. T4 L. 60HzDH A TY . HUSZELBWNE AL RIRIEHRTIZE 0,

3. Mikdt. SoEEBADIEME

L= =

172

B MRERAMED /2L TICNFREDHYET .,

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 +45 deg. and electric source of 60Hz. Please consult with us on another condition.
3.1In the case of steering over 35 deg. on both sides, ship's speed shall be reduced under half of maximum servce speed.

FEE - HHE

ARTICULARS & DIMENSIONS
: Type FE32-600 FE32-725
Particulars
5,880 7,110
600 725
90
65/28
955 1015
22 22
224 224
275 275
280 280
LV-260x 3
1,750
90x3 110x3
1,750
25% cont, 100% 1h., 200% 30s.
GN206 X3
1,750
0.75x3
1,750
100% cont.
2,400 2,400
4,575 4,910
1,580 1,840
375 400
2,040 2,185
2,040 2215

TYPE RV for 45 deg.

Ol—]
o=

i =i

A
D
'
i
JR— o] ([
7 EOD
5 o
NIV7azy k y
Valve unit ~
A
B
I
T I v
— I
i 1

A

E=EB - HMeHE

\J

150E A REE AR ODDS
BYRBLOREREE T
DERARSERLET.

2. LEZEB K 457 # i,
BOHzDZA T Y. ZHIC
FZHELBWBRIE BB
EER (AN

3. Mkt 35EZBAHE
ez 1 5B el fRRE R
KIRED1/2UATICT 2
BEDHVET .

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
+45 deg. and electric
source of 60Hz. Please
consult with us on
another condition.

3.1n the case of steering
over 35 deg. on both
sides, ship's speed shall
be reduced under half of
maximum servce speed.

ARTICULARS & DIMENSIONS
Type RV21-031 RV21-038 RV21-044 RV21-054 RV21-061 RV21-075
Particulars RV22-031 RV22-038 RV22-044 RV22-054 RV22-061 RV22-075
311 380 436 535 600 735
32 39 44.5 54.6 61.2 75
90
65/28
480 540 600
18 22 18 22 18 22
184 224 184 224 184 224
22.5 27.5 22.5 27.5 225 27.5
229 280 229 280 229 280
LV-030 x 2 LV-060 x 2
1,750
11x2 11 x2 15x2 15x2 18.5x 2 22x2
1,750
50% cont., 100% 1h., 200% 30s.
LV-030 x 2
1,750
55x2 7.5x%x2 7.5%x2 11 x2 11x2 11 %2
1,750
50% cont., 100% 1h., 200% 30s.
280 400 420
280 300 320
2,350 2,600 2,855
1,025 1,110 1,130
1,025 1,075 1,101
200 212 236
350 355 390
1,225 1,295 1,355
1,250 1,285 1,345
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FlambLOITE
Spare Parts & Tools

Kawasaki Bent Axis Type Axial Piston Pump * L Series

L ORBEFCERICIE. TOHERELTHTYFLIU—
ADHERY T EBLTOET,

AR T I REDLEBEL. KBEL BRI RE.
WRODEARY R TDPDPDPA TN EREE TN TR
LOHBRER AL F— BRELRERZOUHRH——

Our steering gears are equipped with Kawasaki L-series hydraulic
pump as its oil pressure source.

This hydraulic pump has fulfilled the requirements for
conventional piston pumps such as longer life, lighter weight, lower
noise and larger capacity. Kawasaki's superior hydraulic technology
has developed the L-series to achieve social themes — saving Name

(2) Tools

(1) Spare parts

Percentage of spare
to working quantity

21

WCBIBA T R V=D : RS S energy, economizing resources, and minimizing noise pollution.
ACOIBA Tz 7+ 2 v VEAN R T T, g.y . g ) . g ) P V-packing for cylinder 100% Pliers for stop ring 1 set
£ ZORY T RO A IR RS T This pump is installed in the oil tank of the steering gears so as
4 OTC. B EGE RN ET to ensure quiet operation. Packing for chain coupling 100% Spare parts box 1 set
N R (& o
Spring for safety valve 50%
Solenoid for unloading device 50%
NS
$%IE O-ring & oil seal 100%
211 261
210 208 263 / 260 01 | Piston sub 211 |Shim
213 290 ) 254 262 264 101 | Driving shaft 213 |Hexagon socked head bolt
H 292’ ’ 102 | Key 216 |O-ring
205 103 | Oil seal 251 | Front cover
111 iy “ 216 151 104 | Roller bearing 253 | Valve cover Ig 3.'Z|3 [ | 0)*2—*4
109,106 104 il =T 105 | Stop ring 254 | Pipe flange APAA
105 } 106 | Inner shim 2 260 | O-ring . .
103 ?b\ = 280 109 | Inner spacer 261 |Back-up ring (1) M I f M P
102 = L R 13? 111 | Tapered roller bearing 262 | PO plug aterla S O a I n a rtS
101 G i < 44 122 | Set ring 263 | Back-up ring (2)
i { - 126 | Set plate 264 |O-ring
T S5 | = - 2l 127 | Set screw 280 | Suction valve cover Name of parts Material
(e P — - LT ;gz 142 [Pin 1 281 | Poppet
) = = nsy 283 143 |Pin 2 283 | Spring Tiller Carbon steel castings
251 = : AN = 285,286 151 | Cylinder 284 | Hexagon socket head bolt -
321 284 161 | Center rod 285 |Hexagon socket head bolt Key Carbon steel forgings
817 201 i 165 | Cylinder spring 586 | Hexagon socket head bolt Roller Carbon steel for machine structural use
127122 J I Ju 171 | Valve plate 287 |O-ring
126 293 | 201 | Bearing casing 290 |Hexagon socket head bolt Ram pin Nickel chromium steels
zgg ggr;;i?rp(;ii;% 232 2g:::g S:: Ram Carbon steel for machine structural use
205 | Needle roller bearing 317 |O-ring Hydraulic cylinder Spheroidal graphite iron castings
208 | Supporting axle 321 |Hexagon head bolt - - -
210 | Thrust pad Bushing for hyd. cylinder Bronze castings
Hydraulic pipe Carbon steel pipes for high pressure service
% - :
SPECIFICATIONS g - BB - (FRH

22X/ Model

CH) AR R TEEROMEFERLET . AL Z DD DO DMERIE AR THAHREFRRYET,

Note. This table shows the specification of pump. The specification of steering gear itself is different from the specification of pump.

Applicable Standards, Color Scheme, Oil Used

124
oMMk IF. JG. NKD (ZH 4 B R #% (AB.BV. CCS. - Foreign standards (AB, BV, CCS, CR, DNV, GL, KR, LR) as well as
343 (350) CR.DNV.GL.KR.LR) ICBERGSLBAZEN T Japanese standards (JG, NK) are applicable to our
*4 electro-hydraulic steering gears.
392 (400) ) + The standard finishing color adopts Munsell code 2.5G 7/2, but
5.000 4000 3.640 3200 2860 2200 2000 ° 3%_%@0)1‘%& ot )\I/EE%Z '567/2—6 9 . this can be changed to customer's specification. ‘ ’
: : ' ' ' : ' © % AU DR S §19) Ve Jeh L 1F B ofh 35 7 1S i 46 2k + The standard use oil is mineral hydraulic fluid or anti-wear type
3,600 2,880 2,620 2,300 2,060 1,800 1,440 BT HET L —RPISO VGB8H/IFVGE6 mineral hydraulic fluid and its oil viscosity grade is ISO VG68 or
HMETY, (ZEZL.BEASHMEICOOWTIEIHA#K LS VG56. Please consult us for navigation in cold region.
41 73 100 133 182 247 468 L)
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TRAGTELED &2 h— i ER

Steering Gear for Tanker Over 10,000GT

AREEBEIE —H DB NEREN > AT LD SHRNDFEEL
BEGHRNERE L BEER /AT LEBHNICYIR
TLECE T DI AT LTEMTEDLDICEHELTL
£

25— OmERBERIE AT ALK (100%MLD) £E25 4
2 (50% ML) DIFEERLTNET,

=101
CONSTRUCTION

AIATLFNBRLF2BE DB HEE THIBSNHIRE
REENBE TR SN E T D IREMEUEICINA T RDFREZE
MIBDIEDUETT .

1) B8 REFR

2) “LOW” &V “LOW-LOW” i Ei%H A D HE % Hi 2%
3) AT LMEENHERRAT A MN—

4) = AHIHAERH#HFE CEMFTRAE)

5) BRIV (EMFIERFTE)

307 b s H—KUMANOGAWA”
300,000 DWT VLCC'KUMANOGAWA"

JEE 2R/ Normal steering

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##A"ENERGY FRONTIER'
LNG Carrier"ENERGY FRONTIER"

&2t/ Emergency steering

23X/ Type - .
UH/Cyl. bV /Torque >U2%/Cyl. kILY /Torque
1-2 100% 1-2 100%
1 .
1-2-3-4 100% 50%
3-4
SJATLTAD
SYSTEM TEST

BRI TY VB, BB D BEREDREZTR DI,
LOWE KL OLOW-LOWD P AT AT AMN—ZRIELET .
NUCKY AT LOVRENIER D B ZICTEET

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.

&)
OPERATION (T050)

WEEFBIERF (18 D8 HREELR)
No.1 B 7)% & %8s, No. 2B R B IERHITIBN AR EL 72
BE ROIEF TEBLET.

1. No. 1B&> I OmmED LOW EE TET L. MBH XU
BEATICRI R A ERDELEONS,

2. BEEERNV-1DRES. No 2B HEEAHES AT A
(SYSTEM ) HEEIICYIVEE SN D, CDRBET2HED A
TLICHBESNTRY . B AT LR END.

3. BULNo. 28 hEmERMES AT A (SYSTEM D ISHREND D
UL NN BNRESIUBET 2D ) > A TRALERT
179 %.

4. —A.BULNo 1 BHREAMES AT L (SYSTEM DISHR
nhdHUL No. A7 OhmE» "LOW-LOW fIER TET
S BE D EEANV-1 £ V-2D B ERIICEIE DY) No. 1 &)
RERHES AT L (SYSTEM ) AEIVBEES NS, F7z. No.1
HEEPBBNIELEL. N 2B HERBEDREN T 5. DK
PBECTNO. 2B NREH JOBET 22ED > X TERALZ KT
ER:E
No.28 IREEE. No. 1 B hREFIERISHRFNAFEEL /2

HEIE LEHAOEHEENC. 1 ENo 2B X VU'BE D EEFAV-1&

V-2 ANDATARENBR ERVET .

HIEEHERIER (268 DB HREEELE)

No.1#7(EN0. 254> 5 DifE "LOW-LOW" AT EICEL 72
HE. BBABADEEEBHL . No.1E/2EN0 2B HEBHED
MIIEIELE T

BRIFRA
OPERATING INSTRUCTION
RM-RE-RV (22 TYPE)

Failure Mode Operational Sequence
(One power unit running)

With No.T 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.

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

3.1f the oil loss is in the hydraulic system associated with No.2
power unit (SYSTEM I, steering is being carried out by No.1
power unit.

4.0n the other hand. if the oil loss is in the hydraulic system

assosiated with No.1 power unit (SYSTEM I), the oil level in No.1
oil tank will reach “LOW-LOW" position. Then automatic isolation
valves V-1 and V-2 will be automatically changed over and No.1
hydraulic system associated with No.T pump unit (SYSTEM I) 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, V-1 and V-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.

- . . . Stop valve Isolating valve (SOL.)
Condition Working pump Working cylinder
D Iv-1 V-2 V-3 V4
No.1 & No.2 All Open Off

No.1
All Open Off

No.2

No.1 Off On
All Open

No.2 On Off

No.1 Open Shut
All Off

No.2 Shut Open

FM-FE(21TYPE)
Condition Working pump Working cylinder
No.1 ff ff
o Al O O
No.2 Off Off
No.1 & No.2 All Off Off
No.1 No.1 & No.2 On Off
No.2 No.3 & No.4 Off On
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HYDRAULIC CIRCUIT

Steering Gear for Tanker Over 10,000GT
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Tel. (078) 991-1133 Fax. (078) 991-3186
T812-0011

BREMESREZIRGNTB4-1 (BZREIE—EHELT 1> J9F)
Tel. (092) 432-9561 Fax. (092) 432-9566
T272-0015
TEEM|ImRS4TEH-2
Tel. (047) 379-8181
T794-0028
FREESATILERATES3 (VTN 4EREIL. |I|IEHER)
Tel. (0898) 22-2531 Fax. (0898) 22-2183
T811-0112

1R S X EEFT =R TAF2 T B10-17

Tel. (092) 963-0452 Fax. (092) 963-2755

Fax. (03) 3435-2023

Fax. (047) 379-8186

http://www.khi.co.jp/kpm/
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Tel. (03) 6744-1000(¢%) Fax. (03) 6744-1100
T530-6127

ABRMAEXFZ E3TH3-23 (e B& 1 EJL)

Tel. (06) 6255-3151(%) Fax. (06) 6449-6150
T650-0024

HWEMPRXEFESE (ML)

Tel. (078) 392-1131 Fax. (078) 391-1520
T730-0013

LERFXRNATIHES33 (LEEY XX 2T —EL)
Tel. (082) 212-0250(%) FAX. (082) 211-5600
T812-0011

BREHESXEZEREN T B4-1 ((EZERAIE—4EHE )
Tel. (092) 483-7295 Fax. (092) 483-7299
T794-0028

SEMALEREMTES-3 (P77 2EGSAEI)
Tel. (0898) 22-6122 Fax. (0890) 33-2281
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TEEXEmM

T650-0024

MWEMhRXEFRESEN FEM=HE )

Tel. (078) 391-3721(X) Fax. (078) 391-3927
T104-0031

RREPRXFE2T B8-3 (RIBYBE L)

Tel. (03) 6866-5900(%) Fax. (03) 6866-5901
T794-0028

SR ERE1T B5-14 (F EF > 3 FILEEE)
Tel. (0898) 22-7550((%) Fax. (0898) 23-1750
T750-0067

TRIMAFEI 1 TE2-8 (ULABREZEIL)

Tel. (0832) 66-6177(X) Fax. (0832) 66-4861

Global Sales & Service Network

Kawasaki Heavy Industries, Ltd.

Tokyo Head Office

1-14-5 Kaigan, Minato-ku, Tokyo 105-8315, Japan

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

Kobe Head Office

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

Phone: 81-78-360-8605 Fax: 81-78-360-8609

Nishi-kobe Works

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

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

OVERSEAS SUBSIDIARIES

Kawasaki Precision Machinery (UK) Ltd.

Ernesettle Lane, Emnesettle, 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.

3838 Broadmoor Avenue S.E. Grand Rapids, Michigan 49512,
USA

Phone +1-616-975-3100 Fax. +1-616-975-3103
http://www.kpm-usa.com

Kawasaki Precision Machinery (Suzhou) Ltd.
668 JianLin Rd, New District, Suzhou, 215151 China
Phone +86-512-6616-0365 Fax. +86-512-6616-0366

Kawasaki Precision Machinery Trading (Shanghai) Co.,
Ltd.

17th Floor (Room 1701), The Headquarters Building, No168,
Xizang Road (M), Huangpu District, Shanghai, 200001, China
Phone +86-021-3366-3800 Fax. +86-021-3366-3808

Kawasaki Chunhui Precision Machinery (Zhejiang) Ltd.
No.200 Yasha Road Shangyu Economic Development Zone,
Shansyu, Zhejiang, 312300, China

Phone +86-575-8215-6999 Fax. +86-575-8215-8699

Flutek, Ltd.

98 GIL 6, Gongdan-Ro, Seongsan-Ku, Changwon-Si, Kyungnam,
641-370, Korea

Phone +82-55-210-5900 Fax. +82-55-286-5557

Wipro Kawasaki Precision Machinery Private Limited

No. 15, Sy. No. 35 & 37, Kumbalgodu Industrial Area, Kumbalgodu
Village, Kengeri Hobli, Bangalore, — 560074 ,India

SERVICE AGENTS

Authorized Service Agents

IHI Marine B.V. (IMBV)
2905 Ax Capelleaan Den lissel The Netherlands
Phone: 31-10-411-6406 Fax: 31-10-411-6412

Dalian Wanfang Marine Technology Co., Ltd.

No.40 Aixian Street, Qixianling, Dalian High-tech Industrial Zone, China
P.C.: 116085

Phone: 86-411-84790000 Fax: 86-411-84799910

IHI Marine Engineering (s) Pte Ltd (IMES)
27 Tanjong Kling Road, Soad, Singapore 628052
Phone: 65-6268-7360 Fax: 65-6266-5302

IHI Marine Co., Ltd. (Nico International Dubai)
P.O. Box 12068, Dubai, United Arab Emirates
Phone: 971-4-309-0100

IHI Marine Co., Ltd. (Metalock Brasil)
Rua Visconde do Rio Branco, 20/26 11013-030, Santos SP, Brazil
Phone: 55-13-3556-4686

Technical Assistance & Advice to KPM

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

Taknas Marine Engineering G.m.b.H.
Oberhaten Str. 1 20097 Hamburg Germany
Phone: 49-40-321305 Fax: 49-40-330608
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