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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

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
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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

© A

DANGER

> A

WARNING

© A

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.

Hl Cautions related to maintenance
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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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Type Indication

RV21-075-HS-T100-45DC-20
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Series Constitution of Steering Gears
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The electro-hydraulic steering gears are classified into two series as listed.
J)-XEEE
Series symbol Empty------ convention model
RE Type —— 1 Ram2Cyl. ELZBaER Torque Curve Reos 74— 1562012 4 20 latest model
E Series (Fork type tiller) Fork type, 1 Ram 2 Cylinders
100 Froeees TH—IR. 2T L4204 = - —
Fork type, 2 Rams 4 Cylinders E*&Eﬁﬁ.g&ﬁkﬁ?éim
FE Type —_ Additional indication of max. rudder angle 45deg.
/ HE 2T L 45DC, 45D FAfEA45
75 Control system max. rudder angle 45deg.
VvV Series — RV Type — —2Rams4cyl. _ — B Eé“c‘ffc’;f Zﬁ”@;ﬁf; o L FGTMED AL H— T B EIEEET
(Fork type tiller) eé 67.1% (Eﬁ%ﬂﬁlnggw y Additional indication for tanker over 10,000GT
2 (Continuous control system) TO50-++++ FEREF ML /24 P 7=50%6 (FELAR)
Fork type ) ) ) 5 50 Ve INIVTEIES 25 L Emergency torque / rated torque (For F series)
F3 Ram pin Hydraulic cylinder = Valve control system T100:-+++ FEERF ML Y/TEME ML T=100% (RELFA)
Roller Q (R ').—Z’U)o"%) Emergency torque / rated torque (For R series)
z (R series only) L |ACS UR E25lc#td 3B IRERR
25 AL TT =y N Additional indication of IACS UR E25
- Number of equipped pump units HS:--KARS (Kawasaki auto rudder stop system including hyd.lock alarm)
1o set KARS (HEMEELEY AT L\ FOOY 77 35— LET)
AR 2 sets NR:--Remote rudder stop
0 [CIRRTED 3 sets ﬁﬁ%ﬂtﬁt%ﬁ%
0 5 10 15 20 25 30 35 Goveene 4 sets HR:--Remote rudder stop with hyd.locking alarm
2 f/Rudder Angle(deg) EEALT Ly N N FOOw 7 75— LMhEFEEIEEEE
Number of pump units for normal use
. 2
Rudder stock Tiller -1 set AERURIT )L 7

Torque (ton * m)

B R ’
Features

V Series
(Valve Control S/G)

E Series
(Electrical Pump Control S/G)

E3U—X VyU—x
BRAKR 7 HEMEM) [V HEEERR)
B2 2> FPEORAREEDIC LTI T2 EBE | BRI S KP 5515 MRARERESC Lo TBRDA
L AEEEHA TOEEAEBROCHETIARTT, | REH0L. BESEK7H 5 OMEARERAT
BRTEHRTT,

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 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.

Description

T ) TRAME R OREBMEE LTEKEICHNET,

BE.RFGLYVU-IREFTT7X v VER R TORBICEIRRBHEOSELS SUTRMAEOBA I ATREE AN EL L The adoption of L series bent axis type axial piston pump of higher pressure and longer life has enabled the design of high
7= pi EB Ty pressurized and durable steering gear.

Quality The high durability and reliability are guaranteed as steering gear.

LYU—XKTDHRA

L e el HERCTEF IR VICRBLTOWETOT. LYELREESRAINET, Quiet operation Quiet operation is maintained since the hydraulic pump is installed in the oil tank.

Unloading start of
electric motor

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

Co b s ) BRI BET CREITE S0 FEEARERTBENS(TEILN TEET,
SHOBEERET IS JICEMBLTARBE/NM TLEERB EEDIC ANV EL I B SVEBEMEEHED ) > H LIS

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

AN MR EE

BRELTHY AN MEBRELES>TVET,

ERESICL-THERCTEFIHT 5720 CERHHES
DINT =1y MIARETT,

SRESICL - TERYNIEREFIET 2/ REHIHESE
DINT =1 =y MHIARETT,

Compact arrangement

installed on the hydraulic cylinder.

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

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

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

Installation

BERTHEBAOHER) > VEBS SUREREN RNEL D MY -X Lt
BULIRTERBICABEIHVET,

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.

T V) ABEDEERRDIENERM EREBLEICDVWTHBRELFEHEL . REMIIDVWTHRIERLTHIET,
BV L MBICIREMA IV E EERALUTRTEICERLTVETY,

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.

Maintenance

RARERBRIIBRAOT Yy V20 REFERIETEIL
IC&oTfITEhhET,

HAARREIE MV E—2ICRBUAMER > TR T£F

BIRIET B LI E-TITAbIET 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.

Applicable Please consult with us on this matter,
Rl {e Bl [51078  (Can be installed on the vessels classified in most classification societies.)

FEMRIERARE T FME BMLE LT,

QREANYRRY THRBEITZA SVavHITVET,
Hand pump for steering can be installed as an option. 4
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Steering Ststem Block Diagram

BERZN

Steering stand

BRI IV
Operation panel

No.2 ¥ZXF L | Nod AT LA
No.2 System [ No.1 System

TI—LINRIV

Alarm panel

NMEAAY I TP I7—LY AT LA

Hyd.lock alam system

BEMfEFIES 2T A
Kawasaki Auto Rudder Stop (KARS) system

BEIH Bt I<iE
Auto-isolation system

InEhas

Motor starter

fit A HIPR R
Rudder angle limiter

I EEARFRER & 2 IEKHIFR &
Supplied by shipbuilder or

3810y hX—H—BXFRE

eI

Steering gear

No2 system No.1 system

SE—TFIFa1I—4
Rudder actuator

B

Isolation valve

2B

Isolation valve

Shut-off valve Shut-off valve

HMERTIZY b
Hydraulic pump unit

MERTIZy b
Hydraulic pump unit

EENR EENR

Electric motor Electric motor

BRERESR BRERER
Rudder repeat Rudder repeat
back unit back unit

KHI

Supplied by pilot manufacturer

IEKHIFFZE
Supplied by KHI

IaEDaR

Motor starter

fit A KPR R
Rudder angle limiter

Kawasaki Bent Axis Type Axial Piston Pump - L Series
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DHER> T EALTOET.

AR TF KFmL. BE. KBS EBFHRE K
EROEARYRYTDIDPDPA TV RBETNTRRL. L
DOBER BIRNF—BERAERERZOUHZH=—X
ICOMA Tz R 7+ vILEA N RV TTY,
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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 energy,
economizing resources, and minimizing noise pollution.

This pump is installed in the oil tank of the steering gears so as to
ensure quiet operation.

Materials of Main Parts

Name of parts Material

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

Spheroidal graphite iron castings

Bushing for hyd. cylinder Bronze castings

Hydraulic pipe

Carbon steel pipes for high pressure service

MR - Z%E - (EHH

Applicable Standards, Color Scheme, Oil Used

o fin # id. JG.NKD [ » 4 E R4 (AB.BV. CCS.
CR.DNV-GL.KR.LR) ICEERIGL DI EN TZE
£79.

0 RXBDIREIF. ¥ EIEE7.5BG7/2TT,

® (£ FIMDIREE (L JR4) M m X F B K72 (L A 150
EREAT HES L —KNDPISO VGEBHIEVGE6
MATT (2L BAMEICOVWTIRIERILESE
LY

- Foreign standards (AB, BV, CCS, 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 7.5BG7/2, 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 1SO VG68 or
VG56. Please consult us for navigation in cold region.



Series

TYPE RE for 35 deg.

RE21

E=EB - SETE

ARTICULARS & DIMENSIONS
RE21-0 RE21-0 RE21-045  RE21-0 063 RE21-0 RE21-086-20 R 04-20 R 0 R 44-20 R
R 0 R 036 R 04 R 0 06 R 070 R 086-20 R 04-20 R 0R 44 R
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
70
65/28
465 510 580 640 685 715 760 815
23.5 19.2 23.5 19.2 23.5 19.2 23.5 23.5 23.5 23.5 23.5
294 24.0 294 24.0 29.4 24.0 294 29.4 294 294 294
LV-030 x 2 LV-060 x 2 LV-090 x 2 LV-120x 2
11 %2 11 %2 15 %2 15 %2 18.5%x2 22x2 25x2 30x2 37x2 45 x 2 50 x 2
1,800
25% cont., 100% 1h., 200% 30s.
TOP 203 x 2 GN206 x 2
0.4 x2 0.75x2
1,800
100% cont.
LV-030 x 2 LV-060 x 2
55x2 7.5%2 7.5%2 7.5%x2 11x2 11x2 15x2 15x2 18.5x 2 22x2 25x%x2
1,800
25% cont., 100% 1h., 200% 30s.
TOP 203 x 2
0.4 x2
1,800
100% cont.
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
305 290 325 360 428 445 470 500
1,035 1,180 1,295 1,355 1,370 1,450 1,500 1,630
1,035 1,180 1,250 1,310 1,330 1,450 1,490 1,540

B
HYDRAULIC CIRCUIT

No.2 Cyl.

No.1 Cyl.

a_! ! Shut-off valve ! iE a_! ! Shuteoff valve
| :m; """ / | :’—@I[_ﬂ; ----- /

0 o0 o ok
Storage Storage 2
tank | --i) tank | ,--@'
<_H|§| é, | E _ -~ L s -
% S ) % L
1= wo1 b= v
- S S —
L -
No.2 ' No2
Qil tank Main pump

i

7
ifE°

O—

Il

No.1 ’ No.1
Qil tank Main pump

r
o |
g |

Filter

No.2
Servo pump

No.1
Servo pump

ML E—2 B LU EEBEESR
Torque motor & LVDT

D
- v
\

\
|
PG
HE
|
|
B BE
|
ﬂ

[
[

GE) 1R A B RSP ODSBHE S L OREBIRE E TORAREZRLET,
2. LEREBIE. £35° #it. 60HzDIBZETT . ZHUTEZHELBRWSEE. BIRIHEHK I,
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.



Series

B
HYDRAULIC CIRCUIT

TYPE FE for 35 deg.

No.2 CyI.S - B No.1 Cyl.

"N" Position Isolation valve
V-1
Isolation valve "N" Position
YE" Position "E" Position

il
Ao | e

T

Shut-off valve

" r ; i : " = ..- . - tSomrage o : @ tSQR:»rage =

. e s 2N ta<nk_‘ 2 ;} : tTk_. 2 :

FE21 @Jrlﬂl?é | E‘iﬁmu Iﬁl?é [T -
———— | l(j,z O+ —— [ "
Kol et u i p%a A

VD
%L L K
Filter No.1 / Filter
- No.1
Oil tank @

1ol
1ol

No.2 f No.2 M
Oil tank Main pump

No.2 Main pump, No.1
Servo pump Servo pump

ERH - SMTE
ARTICULARS & DIMENSIONS 8 1o

0 064 0 090 0 6 40-20 0 07-20 43-20 88-20 0-20 400-20 485-20 60-20

0 064 0 090 0 6 40-20 0 07-20 43-20 88-20 0-20 400-20 485-20 60-20
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 72 920 102 126 140 172 207 243 288 350 400 485 560

70

65/28
465 510 580 640 685 715 760 815 850 905 905

19.2 23.5 19.2 23.5 19.2 23.5 19.2 | 235 23.5 23.5 23.5 23.5 23.5 23.5 24.0
24.0 294 | 240 294 24.0 294 | 24.0 | 294 294 | 294 294 | 294 294 294 | 30.0

o T b V MV E—ssLUEBTES
Torque motor & LVDT

I D

LV-060 x 2 LV-090 x 2 LV-120 x 2 LV-180 x 2 LV-260 x 2 LV-500 x 2
15%2 [185x2 | 22x2 | 25x2 | 30x2 | 37x2 | 45x2 | 50x2 | 55x2 | 75x2 | 80x2 | 100x2 [ 125x2 | 150x2 | 160x2
1,800 1,200
25% cont., 100% 1h., 200% 30s.
TOP 203 x 2 | GN 206 x 2 | aN212x2
1,800
0.4x2 [ 0.75x 2 [ 15x2
100% cont.
LV-030 x 2 [ LV-060 x 2 | v090x2 [ wv-120x2 | Lv-180x2
1,800
75x2 | 11x2 | 11x2 | 15x2 [ 15x2 [185x2] 22x2 | 25x2 | 30x2 [ 37x2 [ 45x2 [ 50x2 [ 55x2 | 75x2 [ 80x2
25% cont., 100% 1h., 200% 30s.
TOP 203 x 2 GN 206 x 2
0.4x2 0.75%2
1,800
100% cont. L /R
1,975 2,060 2,290 2,445 2,620 |2,720 | 2,870 |3,100 | 3,220 |3,520 |3,550 ./ A I A L
1,085 1,095 1,160 1,250 1,260 | 1,385 | 1,400 | 1,525 | 1,535 | 1,790 |1,805 e R
1,066 1,076 1,151 1,177 1,187 | 1,251 [ 1,266 | 1,358 | 1,368 | 1,493 |1,508 \:/E:
190 200 212 236 250 | 265 | 280 | 300 | 315 | 335 | 355
780 835 os 1025 | 1080 |1.115 | 1,200 | 1305 | 1340 | 1395 | 1425 GD 1. <R A I i O SEBH S S OREHE CORARSARLET.
2. FREZERIF. £35° #fit. 60HzDHBETT . CNUICEELAWVGEEIE. BIEIHE#RZZ0N.
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.
1135 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 |3 ) 102560 for 35 deg. REERS
HYDRAULIC CIRCUIT

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

]
o
!
|

)
(=
E
Lo®
P
7
Lo

e N
O] %@ O = = )
(=3 e I
! ) < : | I Shut-off valve | ) | | T | I Shut-off valve Shut-off valve

{110 ¢ Ly . {110 + Ly .
to 2=h ] fo .
Storage S aearm®?) Storage S aearam) —NéI—(Z)
tank ;'@' tank ;@'
<—II | I i n_, <—.| _ |

I i Bl i

i_ i

.<I>.; ___________

\_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

=2 )
© © 4‘ 11T ‘[ 3
. e /K%P\ - - ] D FE32EOH
2 _ FE32 Type only

_ _ _ _ . Nl vV MLWIE-BLUERETS

EEE ‘ 9*%#5% M f : Torque motor & LVDT
ARTICULARS & DIMENSIONS - B il — &

L _ 2 _ __9 , — E
8 Type FE32-102 | FE32-126 FE32-140-20 FE32-172-20 FE32-207-20 FE32-243-20 FE32-288-20 FE32-350-20 FE32-400-20 FE32-485-20 FE32-560-20 = 2 ?“- =
Particulars [ L | )
Torque at 35 deg. | 1,000 1,240 1,370 1,690 2,030 2,380 2,820 3,430 3,920 4,760 5,490 1 = ke
and max. working pressure t « m 102 126 140 172 207 243 288 350 400 485 560 D??“ 1
Rudder turning angle deg 70
Rudder turning speed deg/s 65/28
Normal radius of tiller arm mm 580 640 685 715 760 815 850 905 905 50 QI oo ¢
Max. working pressure MPa 19.2 235 19.2 235 235 235 235 235 23.5 235 24.0 = | h [j Lo
Safety valve set pressure MPa 24.0 29.4 24.0 294 294 29.4 29.4 294 29.4 29.4 30.0 [ = g B
Pump type x number LV-060 x 3 LV-090 x 3 LV-120x 3 LV-180x 3 e f
Motor output x number kW [JERE] 185x3 22x3 25x3 30x3 37x3 45x3 50x3 55x3 75x3 80x3 © RERE SR s R e —_
Motor synchronous speed min-' 1,800 — = - = 5] Y
Motor rating 25% cont., 100% 1h., 200% 30s. ; M T . y C
Pump type x number TOP203 x 3 GN206 x 3 T T
Motor output x number kW 0.4x3 0.75x3 , A R N A .
Motor synchronous speed min' 1,800 < - -
Motor rating 100% cont. J::::::::::::::ﬁ&;::::::::::%
2,300 2,470 2,655 2,755 2,910 3,120 3,235 3,480 3,530
1151 1,130 1,140 1,205 1,220 1305 1315 1,440 1453 G 1. SE A PO SBEE B LORERBECORARESERLET.
Approx. dimensions 212 236 250 265 280 300 315 335 355 2. ERZEBIE. £35° #fit. S0HzDBATY . THUCEKBELARWVIGAI. RIRTHEH < /ZE 0,
1,300 1,350 1,450 1,500 1,550 1,650 1,700 1,900 1,900 Note. 1. Dimension “A"indicates max. distance from center of rudder stock to end of electric motor and pipe line.
1400 1450 1,550 1,600 1,650 1,750 1,800 1,900 1,900 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

TYPE FE 685~1150 for 35 deg.

IEH - MTE
ARTICULARS & DIMENSIONS

42-685-20 42-785-20 42-8 0 FE42-1000-20 FE4 0-20
685-20 85-20 8 0 000-20 0-20
6,720 7,700 8,090 9,810 11,280
685 785 825 1,000 1,150
70
65 /28
990 995 1,055 1,125 1,160
24.0
30.0
LV-260 x 4 LV-500 x 4
100 x 4 110x 4 125 x4 150 x 4 160 x 4
1,800 1,200
25% cont., 100% 1h., 200% 30s.
GN 206 x 4 GN 212 x4
0.75 x4 1.5x4
1,800
100% cont.
LV-260 x 3 LV-500 x 3
100 x 3 110x 3 125x3 1503 160 x 3
1,800 1,200
25% cont., 100% 1h., 200% 30s.
GN 206 x 3 GN212x3
0.75 % 3 1.5%x3
1,800
100% cont.
3,800 3,830 3,940 4,100 4,220
1,560 1,580 1,740 1,700 1,730
330 355 355 370 395
2,070 2,075 2,260 2,320 2,360
2,015 2,020 2,240 2,300 2,360
2,070 2075 2,260 2,320 2,360
2,070 2,075 2,260 2,320 2,360

I;‘EEIEIE%
HYDRAULIC CIRCUIT

FE32-685~1150

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

i

] "N" Position

] "N" Position

] |
2R s
| ] | -
@I%— - ) 0] — ,— i i —
! i 7@ I Shut-off valve l Shut-off valve l! i 7%“ Shut-off valve
[ s 2=
. ol [ [ , e
-—] | _i= 0] AL ETTTT
m I TIF ! | |
.?é —' ’Ev—rgﬂ 'ﬁ?é p ‘%Tg]d
- imotor - ) motor
AT Eat | =g

— |
- i 1
O | &

- Tds T i \_Filter - T @ \_Filter
No.3 No.2 No.1

N No.3 y No.2 .
Main pump {@ Servo pump Main pump {@ Servo pump Main pump

- No.3 Oil tank - No.2 Oil tank

- - \ Filter
@ No.1
Servo pump
No.1 Oil tank

D FE32ED#
FE32 Type only

Y MV E—SBLUEEREERS
Torque motor & LVDT

E
Y
]
Tee ol =
JO
oo J B
I i B 4 @E\;W =
= = = = — I = —1
=] @J@ =] @J_P HHHH HHHH ql@ =] @[B =] ‘C
/ A | A \

GE) 1R A B RSP ODSBHE S L OREBIRE E TORAREZRLET,
2. LEREBIE. £35° #it. 60HzDIBZETT . ZHUTEZHELBRWSEE. BIRIHEHK I,
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 RV for 35 deg.

EREB - HMETE

ARTICULARS & DIMENSIONS
R 0 R 6 R 04 R 0 R 06 86
R 0 R 6 R 04 R 0 R 06 86
314 353 441 500 618 687 844
32 36 45 51 63 70 86
70
65/28
465 510 580 640
23.5 19.2 23.5 19.2 235 19.2 23.5
29.4 24.0 29.4 24.0 29.4 24.0 29.4
LV-030 x 2 LV-060 x 2
11x2 11x2 15%x2 15%2 185x%x2 22x2 25x%x2
1,800
50% cont., 100% 1h., 200% 30s.
LV-030 x 2
55x%2 7.5%2 7.5%2 7.5%2 11 %2 11 %2 15%2
1,800
50% cont., 100% 1h., 200% 30s.
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 S

HYDRAULIC CIRCUIT

to

Storage

tank N
-

No.1 Cyl.

No.2 Main pump

Shut-off valve

|
‘ Shut-off valve

No.1 Main pump

]

R

\ No.1 Oil tank

| | No.2 Oil tank | |

A

D
_ Y
! A

O ol — 9] [©
1] - ]
m
‘ B % E
O O] — O
N\ JNIVTazy b
J 5 Valve unit
/

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



V Series

TYPE Rv for 35 deg. IHE@%
HYDRAULIC CIRCUIT

No.2 Cyl. No.1 Cyl.

Shut-off valve | Shut-off valve |

to

Storage Storage
tank tank
N N
- -
L

ngw ngw

RV21

No.1 Oil tank No.1 Oil tank

A
D
A
A
~,
FERB A
ARTICULARS & DIMENSIONS
E
R 010 R 0 R 0 R 0 R 0
R 010 R 0 R 0 R 0 R 0
105 130 170 220 270
10.7 13.3 17.3 224 27.6 Y
70
65/28 A
140 180
18.0 22.0 14.0 18.0 22.0
225 27.5 17.5 225 27.5
LV-017 x 2 B
3.7x2 3.7%x2 55x%x2 55x2 7.5%2
1,800
100% cont., 230% 30s.
LV-017 x 2 |
22X%2 22%2 22%2 37%x2 37%x2 A
1,800 c
100% cont., 230% 30s. Y
1,400 1,610
820 845
155 200
240 295 GE) 1. s A i REEOH SEIES SORERBE TORARSARLET.
761 841 2. FREBIF. £35° £, 60HZDBATY . TNUICHELEVB A, BERTHEH X0,
XEMER/N\Y NRY T2ZB T2 T3> HIENET, Note. 1. Dimension “A"indicates max. distance from center of rudder stock to end of electric motor and pipe line.

Hand pump for steering can be installed as an option. 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 RE for 45 deg.

MLIE—2BLVEHEESR
Torque motor & LVDT

[
D

GD 1.3 A 1 RO
BHWDLORNEHHET
ORARSERLET.

2 LR E A&, T45° R 2.
BO0HzDHATT. 21U
BULRVEAIR SIET
IR

3. st S5EABADR
RETSOBAR. RRER

KIRD1/2LATICT 2

Series

TYPE FE for 45 deq.

MLIE—2 5L UEEEESS
Torque motor & LVDT

D

GB) 1SR A L eE A o»S
BYRBLOREREE T
DERARSERLET.

2. ERZEB X 457 i,
BOHzDZ AT Y. ZHIC
FZELBWBRIE IR
LEERG{AN

3. Mkt 35EEBABHE
ez 1 5B el fRRE R
ARRERD1 /2L TFICTF2

E=EB - SETE

ARTICULARS & DIMENSIONS

311

380

R 044 R 054 R 06

R 044 R 054 R 06

436 535 600

Note. 1.

BEDHVET,

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.In the case of steering

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

735

32

39

45 55 61

75

18.0

22.0

18.0 22.0 18.0

22.0

22.5

27.5

22.5 27.5 225

27.5

LV-030 x 2

LV-060 x 2

11x2

11x2

15 %2 18.5%x2 18.5%x2

22 x2

1,800

25% cont., 100% 1h., 200% 30s.

TOP 203 x 2

0.4 x2

1,800

100% cont.

LV-030 x 2

55x%x2

7.5%2

75x%x2 11x2 11 %2

11x2

1,800

25% cont., 100% 1h., 200% 30s.

TOP 203 x 2

04 x2

1,800

100% cont.

2,350

2,560

2,815

1,025

1,160

1,250

1,076

1,075

1,101

200

212

236

350

355

390

1,125

1,420

1,500

1,150

1,210

1,270

BEDHVEY .

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

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

E=RH - HNETE
ARTICULARS & DIMENSIONS

06 0 089 09 0 0 6 430 0
06 0 089 09 0 0 6

622 760 873 1,070 1,200 1,470 1,740 2,080 2,460 3,040 3,490 4,220 4,970
63 78 89 109 122 150 177 212 251 310 356 430 507
90
65/28
480 540 600 635 675 715 765 800 855 900
18.0 22.0 18.0 22.0 18.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0
22.5 27.5 22.5 27.5 22.5 27.5 27.5 27.5 27.5 27.5 27.5 27.5 27.5
LV-060 x 2 LV-090 x 2 LV-120 x 2 LV-180 x 2 LV-260 x 2 LV-500 x 2
185x2 | 22x2 25x2 37x2 37x2 45x2 55x2 75x2 75x2 90x2 | 100x2 | 125x2 | 150x2
1,800 1,200
25% cont., 100% 1h., 200% 30s.
TOP 203 x 2 GN 206 x 2 GN212x2
04 x2 0.75x2 1.5x2
1,800
100% cont.

LV-030 x 2 LV-060 x 2 LV-090 x 2 LV-120 x 2 LV-180 x 2
11x2 11x2 15%x2 | 185x2 | 185x2 | 22x2 25x2 30x2 37x2 45x 2 55x2 75x% 2 75x2
1,800
25% cont., 100% 1h., 200% 30s.

TOP 203 x 2 GN 206 x 2
0.4 x2 0.75% 2
1,800
100% cont.
2,270 2,560 2,815 3,010 3,170 | 3,350 3,570 3,725 | 4,000 4,250
1,095 1,160 1,250 1,260 1,525 1,400 1,525 1,535 1,790 1,805
1,076 1,151 1,177 1,187 1,358 1,266 1,358 1,368 1,493 1,508
200 212 236 250 300 280 300 315 335 355
805 875 985 1,030 1,075 1,155 1,255 1,290 1,345 1,400
1,195 1,420 1,500 1,535 1,870 1,745 1,870 1,955 2,080 2,100
1,150 1,255 1,315 1,350 1,551 1,591 1,665 1,700 1,740 1,930

20
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Series

Series

TYPE FE32 for 45 deq.

T
o [P

FE32B D #
FE32 Type only

MLIE— 2LV EBE TSR
Torque motor & LVDT

- {
Y
A
///(ﬂ)l]mm d\\Iﬂ///
)
‘ O j f—‘ (]
/T 0 e | T 1 3
e z = = - ) :
Y
/ A 11— A \
|- > | >
E/::::::::::::::\:/;LSS:::::::::::::\'

G A TE A R OO BEIES KO ERTE CORAREERLET,
2. LEZERI . +45# . BOHzZDHBATT . TNUICEELARVSAIE. AR TR TZZ0,
3. Mkt SoEEBADEMZITOHEIE. MBERAMBED /2L IS F2RAEDHUET
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.

E:3=REA S pr

ARTICULARS & DIMENSIONS
600
5,880 7,110
600 725
90
65/28

955 1,015
22.0 22.0
27.5 27.5

LV-260 x 3
90x3 110x3

1,800
25% cont., 100% Th., 200% 30s.
GN206 x 3
0.75x3
1,800

100% cont.
4,575 4,910
1,580 1,840
375 400
2,040 2,185
2,040 2,215

TYPE RV for 45 deq.

F

NIVT1Zy b
Valve unit

Ol—]
[e—]

] g OB 1LLEAL e rs

BH DS ORERE T

DERARSERLET.
2. LR EBIE. H45° #E fie.

B0HzDIZATT, Zhic
ZELARVBRIE GRS
EER/{ AN

3. MR .35EZBADE

1 MZITOHE . MRz &
KIED1/2LITFICT S
MEDHIET,

Note. 1. Dimension “A"indicates

max. distance from
B center of rudder stock to

end of electric motor and
pipe line.

2. The above list is for
rudder turning angle of

Y
Y +45 deg. and electric
'C source of 60Hz. Please

consult with us on

another condition.
3.1n the case of steering

over 35 deg. on both

A

E:3=REA S pr

sides, ship's speed shall

e be reduced under half of

maximum servce speed.

ARTICULARS & DIMENSIONS
R 010 R 0 0 0 R 0 0 R 038 R 044 R 054 R 061 R 0
R 010 R 0 0 0 R 0 0 R 038 R 044 R 054 R 061 R 0
105 130 170 220 270 311 380 436 535 600 735
10.4 13.3 17.3 224 27.6 32 39 45 55 61 75
90
65/28
140 180 480 540 600
18.0 22.0 14.0 18.0 22.0 18.0 22.0 18.0 22.0 18.0 22.0
22.5 27.5 17.5 22.5 27.5 22.5 27.5 22.5 27.5 22.5 27.5
LV-017 x 2 LV-030 x 2 LV-060 x 2
37x2 37x%2 55x2 55x2 7.5%2 11 x2 11 %2 15x 2 15%x2 185%x2 | 22x2
1,800
100% cont., 230% 30s. 50% cont., 100% 1h., 200% 30s.
LV-017 x 2 LV-03
2.2%2 22x2 22x%x2 37x2 37x2 55x%x2 75x%x2 75x%x2 11x2 11x2 11%x2

1,800

100% cont., 230% 30s.

50% cont., 100% 1h., 200% 30s.

1,490 1,730 2,350 2,600 2,855
820 845 1,025 1,110 1,130
820 845 1,025 1,075 1,101
155 200 200 212 236
240 295 350 355 390
760 840 1,225 1,295 1,355
760 840 1,250 1,285 1,345

22
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1TEGTLELED &2 H— Mg EU

Steering Gear for Tanker Over 10,000GT

AREEUEIE . —H DB NEREN S AT LD OMRNDFE L /15

AVHRENEREH L BEER AT LEBEMICYIRET
EICL T DIV AT LTERRETEDRDICETELTNE

‘3_0

25X=UOEREERIE AT ALK (100% MLY) £E2T5 L7

BO%MLY) DFEERLTNET .

=424
CONSTRUCTION

RIATLFNBELIF2EDBNHEE THIHINDHIZE
FEEE TR SN E T IREMREUWEICINA TOROKEZ B
MIBAZEDPRETT,

1) B85 EER

2) “LOW” XU “LOW-LOW” iiEt& A O Mmi& 2
3) YATLEBNRERRATA MN—

4) —4 > AHEAE R CEMPTEXFIE)

5) B8/ EMETERFTE)

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)

30/ L H—KUMANOGAWA”
300,000 DWT VLCC'KUMANOGAWA"

SEH 2/ Normal steering

LNGE##fi ENERGY FRONTIER”
LNG Carrier"ENERGY FRONTIER"

S & #2#E/ Emergency steering

B/ Type . - -
YUHE/Cyl. BMIVY /Torque Y U>4/Cyl. bkILY /Torque
1-2 100% 1-2 100%
1-2-3-4 100% 50%
3-4

I}EEIEIE%

HYDRAULIC CIRCUIT
RE-T100
e ElZ
e Ao System A -,
:s:tg&age ‘ﬁy_?\w—@ [s:‘g&age | —Tw_@ |
M?é || pes s %jé ‘ﬁ pi 1

No.2 No.1 Oil tank }

Servo pump

[

No.1
Servo pump

No.2 O|I tank

No.2 Main pump, No.1 Main pump,

FE-T050

Isolation

No.2 Cyl. g8 gNo1Cy|
—T —
No.4 Cyl No.3 Cyl.

valve

Isolation

valve
‘ Sl %m&ﬁﬁ B
o ey e
System ‘ i 5 § ! System ! g @ !
test bar | a | test bar | L |
| -~ i | O i
i
1 =X i 0 | [ |
S(orage Storage S50
tank tank B

g =gt

= o e ‘
W@ T e

ﬁ Filter
W o

No.2 No.1 Oil tank /
Servo pump (’@J
No.1 Main pump, -

Q Filter
R i

No.1
Servo pump

RV-T100

System r 1 System ﬂmﬁm\

test bar 4 - test bar ¢ 5

k L— \ [ —

b AR b

ztr?;age ..d saTg%ITC” Port gorage i% s?g%lfg Port

o tank %

el il

No.2 Main pump L@ \_No.2 Oil tank No.1 Main pump L@J No.1 Oil tank

PATLTAN
SYSTEM TEST
T Ty IRIC. BEDBEREDREEITRDDIC

LOWE K ULOW-LOWD S AT LT A MN—Z18ELE 3'0 Z
NUCKI AT LORBERBD B RICTEERT,

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.

Level Switch & System Test Bar

System test bar

Low-Low

Level switch

J System test bar

CL Low

Qil tank

Float

24
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EPERSE - —EX#E
JIFETEKRNZ T

R R F 4

wRE XM

BRY-E2t 49—

SiY-E2t 45—

ERY-E2E 5

T105-6116
RREEXEF1TB14-5
Tel. (03) 3435-6862
T650-8680
HETHRRXESEMTB1-3 (#@E 7 )X 227 —)
Tel. (078) 360-8605 Fax. (078) 360-8609
T651-2239

T FE X AR S ETIAAR 234 % 1

Tel. (078) 991-1133 Fax. (078) 991-3186
T812-0011

BREMEZXIEZREN T 41 (BSERAME—ERENT > JIF)
Tel. (092) 432-9561 Fax. (092) 432-9566
F272-0015
FEEMIIMRS4TE-2
Tel. (047) 379-8181
T794-0028
FEESATILERENTES-3 (V7L 24K I ERER)
Tel. (0898) 22-2531 Fax. (0898) 22-2183
T811-0112

EEEEEFH SR TRF2T B10-17

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

Fax. (03) 3435-2023

Fax. (047) 379-8186

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

BR5E - Y —EZREE

JEmEEHAH

R = X #

X B X &

T101-0054

REATAEXSHEEFAIST B13 (MELHEE L)
Tel. (03) 6744-1000(%) Fax. (03) 6744-1100
T530-6127

ABRAEX 2z B3T BE3-23 (B4 1 EJL)

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

HMETHPRXEFE8E (AL L)

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

LEHHRXNATIHES-33 (LEEY X X227 —E)
Tel. (082) 212-0250(%) FAX. (082) 211-5600
T812-0011

ERHIEZXIEZEREN T B4-1 (BZERAIE—4EmE L)
Tel. (092) 483-7295 Fax. (092) 483-7299
T794-0028

SATILERE1THES3 (Y TSI 2EGSAEIL)
Tel. (0898) 22-6122 Fax. (0890) 33-2281

HXs~vvrFvy

* #t

T650-0024
HMEMhRXiEFEE (FEM=HE )

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

REAPRXFE2T B8-3 (RIBYBE L)

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

SATALERE1T B5-14 (FEF > 3 FILEE)
Tel. (0898) 22-7550(ft) Fax. (0898) 23-1750
T750-0067

TRIFAFEI 1 TE 2-8 (ULAOBREZEIL)

Tel. (0832) 66-6177(%) 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.

Ermnesettle 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.

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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