JIFETFRRASH
BERHC YR 25—

RRAT

T105-8315 RREFEXBFE1TEH14-5

Tel. 03-3435-6862 Fax. 03-3435-2023

HEA

T650-8680 #FEMPRXF/IIFHI1TE1-3(®FIURIILIT—)

Tel. 078-360-8608 Fax. 078-360-8609

g E L5

T651-2239 #PEHARIESHEIAAR2342

Tel. 078-991-1133 Fax. 078-991-3186

EEE%rR

T812-0011 EEMELXBEZERFI1THS-1
(BZERFISE—%EHmEILT VT 9F)

Tel. 092-432-9561 Fax. 092-432-9566

RRY—ERtEVI—

T272-0015 TEEm/IMES4TH-2

Tel. 047-379-8181 Fax. 047-379-8186

ShY—ERtEYI—

T794-0028 BERESAETILEREI1ITHES-3
(TSI IEREI.IEFHER)

Tel. 0898-22-2531 Fax. 0898-22-2183

BEY—ExAtV9—

T811-0112 w=ESEIEEF=E FH2TE10-17

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

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

RRA

T101-0054 RRETHX#HHERAIZTEL3 (MEREEIL)

Tel. 03-6744-10004%) Fax. 03-6744-1100

PN

T530-0057 ABRFFABRMILXSRIE2T E12-7 (BF0MEHEIL 125)
Tel. 06-6360-3151#) Fax. 06-6361-2830

P

T650-0024 #MFEHHREKEFESE (HEBLEIL)

Tel. 078-392-1131 Fax. 078-391-1520

LEESX

T730-0013 LERLESHHIX/\THE14-4 JEILS/\TIEL)L6HE)
Tel. 082-212-0250() FAX. 082-211-5600

JUMESFR

T812-0011 EEMFESXELERAI1TEAL-1 (BSRAE— %))
Tel. 092-483-7295 Fax. 092-483-7299

SIHERM

T794-0028 SiamMILEREI1ITBS5-3 (BERELIL6HE)

Tel. 0898-22-6122 Fax. 0890-33-2281

BRI VTvo

At

T650-0024 #FEMHRRXEFESEHH (F=HIL)

Tel. 078-391-3721#) Fax. 078-391-3927

RREXRF

T104-0031 RREFPREREF2-12-2 (NEWS X 3F)

Tel. 03-6866-5900#) Fax. 03-6866-5901

SIBERM

T794-0028 SiamMitERAI1T B5-14 H EFYaFIL=EE)

Tel. 0898-22-7550() Fax. 0898-23-1750

TREEXRM

T750-0018 LLOR TEIMmZRIEHETI3-3-1
(LOEERHREEY Y — BRESZEIL6R)

Tel. 083-238-6177#) Fax.083-238-4861

ZOAYOTICRHDONEF. WRDIHFERLHE] - BEEIDHBENHIFT.

Kawasaki Heavy Industries, Ltd.
Precision Machinery Business Division

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 +81-78-360-8608 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, 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, U.S.A.
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, N0168, XiZang
Road (M), Huangpu District, Shanghai, 200001, China
Phone +86-21-3366-3800 Fax. +86-21-3366-3808

Kawasaki Chunhui Precision Machinery (Zhejiang) Ltd.
No0.200 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 ljssel The Netherlands
Phone: 31-10-411-6406 Fax: 31-10-411-6412

Dalian Wanfang Marine Technology Co., Ltd.

No0.40 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.0. 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

B Kawasaki

Powering your potential
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Kawasaki Electro-hydraulic Steering Gear

Cat. No. KPM1910 May '19®
Printed in Japan

Materials and specifications are subject to change without manufacturer's obligation.
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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

® 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.

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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CAUTION
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CAUTION
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CAUTION
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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

@
CAUTION

A

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 ninety 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

eI, TRDOEDIC22 ) —RICHFEENTVET .

The electro-hydraulic steering gears are classified into two series as listed.

R
Type Indication

RV21-075-HR-T100-45DC-20

e —— |

Series symbol
Reeeee TA—=IW. A7 L2 ) 4
Fork type, 1 Ram 2 Cylinders
Feoeees TH—=IR. 25 L4 ) 04
Fork type, 2 Rams 4 Cylinders

ISR L
Control system
E- BRRARTHIESZT L
Electrical pump control system
(EfEHlE S X7 L4)
(Continuous control system)
Voo VT SIS 25 L
Valve control system
(RI)—=ZDH)
(R series only)

LQO ...... 2021 —X

20series

RARCAASELERICH I HRR
Additional indication of max. rudder angle 45deg.
45DC. 45D+ BRA#EMRA5°
max. rudder angle 45deg.

———— 1AGTUED 2> h— 2§ BB MR ERT

Additional indication for tanker over 10,000GT
TO50-+ FEERE ML 7/ERE ML 7=50% (FEYFR)
Emergency torque / rated torque (For F series)
T100:--- FEERE ML 7/ERE ML 7=100% (REUA)
Emergency torque / rated torque (For R series)

——— BAREBEOEBAELRR (VI -XDA) %

E RE Type | ZFRak”: 2 Ci"" ) WL Torque Curve
= ork type tiller
Series 100
FE Type — /
75
v Series — RV Type — 2 Rams 4 Cyl. — —
(Fork type tiller) < 67.1%
)
o
Fork type 5 50
yp F3 Ram pin Hydraulic cylinder E
Roller Q
7
25
0
0 5 10 15 20 25 30 35
it A/Rudder Angle(deg)
Rudder stock Tiller
Features
E>V—X Vo)—-Xx

(BERXA > 7RI NIV T I E e BN

B2 RDODARERES ICE- TNV E—2 %88 BEXZRPSEASNARERESIC I TERDER
L AIZRENR TOESAZETICHIET3AXTY, | £H#EL. BETEMRTHo0HRARE 2 T

EEZEASE

DU i N SR REGLY-IFEE T X S vIVER N RO TOFRBICK RRBIEOSEL S LOTHAMEDIEA N RIREE B E LT,

s el HER T EFAINE VICABLTWETOT, LUEP BRI RIENET,

EERER S KD

(=}
5

SHERS TEHIEBAOEW) S 7 RBH L UBEEBNIAREL D MY —XE
HHBLUTRCTERBICEHEN U ET,

TL D) AR EDERBREEICOVTHRELRETE L. REMICOVWTRSERBLTHN E T, 18T 312 MEBIC
ar - " &M 2 EERALTRTFEICEEBLTVWEY,
BRRRE MV IE-QICRBLABER > THEE S/ T | BARKRIERDBAOT Yy 20y NEFBRETEIL
FERETHIIEICLSTITEDIET, ICE->TITEbhET,

3 o P - BRTARPNA OOy ZIZE o THRED FIHREEIC A > THEMAICL - THEEZDRATFILIEZZEN TEET,
(IACS UR E25%¢55)

E s FRMRICEARRET A B BEVEE TN,

QREANYRRY THRBEITZA SVavHITVET,
Hand pump for steering can be installed as an option.

BRI EAR TR TS50, FERARBRERE&TEIENTEET,

SHOBEEIBREA AN EZ VICERBUTKEE/SI T LMEERZ EEHIC, ANV VB S VEBE A BT ) 4 LI
RBELTHY, AN MR EESTVET,

BRESICI>THERTE2HIH T80 2EFHEE | EBXRESICI - (ERYEFEFHIHT /-0, RBHIHEE
DINT=1 =y M RETT, DINT—1Zy M ARETY,

IHEATEROEEZFERLUTHEITTAALE IO T MATOEMMEIELELE T,

BiFR 71y ML

Number of equipped pump units

1 ...... 1 Set

22 sets
3 ...... 3 SetS
44 sets

Indication for simultaneous operation of power units (V series) 3%
HR- - ZAREEESME (/N1 F OOy 7 HEE )
Two power units can be operated simultaneously
(with hydraulic locking detector)
NR-—BE&HENDH
Only one power unit can be operated

2 =2 e Bl -

Number of pump units for normal use

Description

Quality

Adoption of L series pump

Quiet operation
Unloading start of
electric motor

5 | Compact arrangement

Installation
7

Emergency rudder stop

9 Applicable
classification society

(]

[ & [ [ o[~ ]

MED —XGBELHRIC TE BRI ES P AR
(DNV-GLM#RTIZRIE/NA FOOy 712 EEP L E)

*In the case of E series, multiple power units can be operated simultaneously
by standard specification
(DNV-GL requires additional hydraulic looking detectors)

fEBUEE A bV Y

Torque (ton * m)

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.

Series E Series V Series
(Electrical Pump Control S/G) (Valve Control S/G)

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 high durability and reliability are guaranteed as steering gear.

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

pressurized and durable steering gear.

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

condition.

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 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.

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.

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 pump control knob on

torque motor.

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

Shut-off valve can stop the rudder at the current position if loss of power or hydraulic locking cause rudder to go out of control.

(Complies with IACS UR E25)

Please consult with us on this matter,

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

V Series

\a/

TO)F1I—H2—

Actuator

DEEF

Isolation valve

R

Shut-off valve

HmEt)ER
Directional
control valve

FRT

A Main pump

TI—LIATL

Hyd.locking
alarm system

EEI

Electric motor

nEh#s

Motor starter

BREFREDR
Rudder repeat

back unit

BRIEZZN

Steering stand

BE) 2 EEE

Auto-isolation system

To—LINRIV
Alarm panel

Series

EERER

\a/

FIF1I—5—

Actuator

PEEF

Isolation valve

EATKE
Unloading device

L¥alL—4 FRT
Regulator Main pump

EEBZE R
LVDT TE)
Electric motor

AY == D72 InEhas

TI—LIRT L Motor starter
Hyd.locking
alarm system

a>rA—ILRYy IR
Control box

BIEZZRN
Steering stand

Rudder repeat
back unit

BE) 2 REE

Auto-isolation system

TI—LINZIV
Alarm panel

X1 2 H—HHBOBE
X2 VU —ZXh DR T2EEEEEZARENISE
%3 DNVIFRDIZAE. KHIFFE

- (3 ERFTER % /- IEKHIFTE
Supplied by shipbuilder or KHI
- iF/x18y MA—H—BFE
Supplied by pilot manufacturer
- [EKHIFRTE
Supplied by KHI



Kawasaki Bent Axis Type Axial Piston Pump ° L Series

LHORBFCEEICIE. TOMERELTHIYFL ) —AD
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ARV T REFML. BEL. KBE. BRI ARE R
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FEZABmDM

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 \EIEE]

MRAOYI 77 —LYATA

Hydraulic locking alarm system

WHATEEIZ/N\ OOV ZIRKR %) PECKEE. /N1 RO
Oy USRI RELRML . ERERTDIVATLZHAT
BUET ., (VRIEFH T3> ERISIZELR )
NARNOQYIERATLZRITDZEICKY  BHREZ2
BREEIRT 2N RREICRYET,

N\ NOOYVIIRR - 2DOENREF /= EHEERE D ERF
BILJ25EIC.B—DEHTRICEY . FOREZEZITT
BELBNEEZFEAL CHBRRER LRI BEREVNE
T EREEREG T 25413/ \ 1 OOy URFICERE R
TBDVATLEEETAHIEEMBE)EREINTHVET .

=129
CONSTRUCTION

When hydraulic locking (3%) occurs our steering gear with the
hydraulic locking detector detects the trouble and transmits the
signal to the alarm panel (V series as an option, E series included as
standard) installing our hydraulic locking alarm system, multiple
power units can be operated simultaneously.

M Hydraulic locking:

The phenomenon that we can't steer the power unit because of the
single failure, when simultaneously operating two pump units or
controller.

When the Hydraulic Locking occur, a visible and audible alarm
which identifies the failed system would be installed.(Required by
the rule of class)

VIUfiEEUE V series

AT—IMIEE Y —

BHEEFAT I OUERFSE/N\1M KOOy JIRHERIC

#LET.
N RkOOvo%ts

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 - ZxE - (EHH

Applicable Standards, Color Scheme, Oil Used

@ R 1E. JG.NKD (E 44 E /R #& (AB. BV. CCS. CR.
DNV-GL.KR.(LR) ICEERHISL B ZEDTEEXT,

OZEEXBDIREL, ¥ ILEF7.5BG7/2TY,

O ERBDIREL. B E RS hE oI SRR
M T HET L —RNDISO VGE8FE/zIEVGE56HH T T .
(272U s IC DWW TE ZHR < ZEWY)

- 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 ISO VG68 or
VG56. Please consult us for navigation in cold region.

BRAL RDPEDEBESE AT IIUBEIY—D5
ZELESEHBRLET EDRVICAT—ILHENTL
BWSHEER N RIIESERLET.

Spool position sencer
It can transmits the spool positoin signal of directional control
valve to hydraulic locking detector.

Hydraulic locking detector

It can compares the order signal from control stand and the
signal from position sencer.

If the spool stick against the order,the detector would transmits
the signal to the alarm panel.

ExXXNficHW% E series

LVDT ((ZZRH)

A>7aA>hO—l1Zy OB ESZI MA—ILKRY

PA(F =N Oy MX—H—FE) ICRLET .

O hO—=ARY 7 AN ROAY 7 EHRERFDOHEE

BEL.ZR/STIIESERLET.

¥DNV-GLMRR TIEBIE/NT KOOy V& B/ B HE IR
WET, (EX)

LVDT(standard equipment)

[t can transmits the position signal of pump control unit to
control box(supplied by pilot manufacturer).

Control box has the same feature as hydraulic locking detector,
so it would transmits the signal to the alarm panel if pump
control unit doesn't act in accordance the order.

#¢DNV-GL requires additional other hydraulic locking detectors.
(E series)



BERERE

(10,000GTEL_ED &> H—Afig EXt)

Auto-Isolation System(Steering Gear for Tanker Over 10,000GT)

ARCEUMEIE — A DENHEREN S AT LD ORN DB FEELT2H
AvlEnERE U BEER I ATLEBEMICYIRET
ZEICEOTA DI AT LTEMTEDLDICEHEILTWVE
ED

1IOXR=2OAEERRRIE 1547 (100% ML) E2T L5
BO% ML) DHEEZERLUTNET,

=134

CONSTRUCTION

AIAT LR NEEF2BEOBNEE THB S D RN
B TR S E 37 IRERIRIICIN A T ORDEB BN
TBHZEDRETT.

1) BBSER

2) “LOW” &KV “LOW-LOW" i EAR A D HER 2
3) AT LEENHERRAT A MN—

4) >—i > AHIHAESHIEFE GEMPTE/IEKHIFTE)
5) BH/N\XI GEMFAIE/ZIEKHIFTE)

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 or KHI)

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

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

B EREMENormal steering

LNGE##'ENERGY FRONTIER'
LNG Carrier"ENERGY FRONTIER"

S =21%#fe.~ Emergency steering

2., Type - = - =
S>&,/Cyl. MUY Torque )& /Cyl.  MILY Torque
1-2 100% 1-2 100%
1-2
1-2:34 100% 50%
34

I;EEIEIE%
HYDRAULIC CIRCUIT

RE-T100

FE-T050

Isolation
valve
V-2

No.2Cyl. § g No.1 Cyl.
No 4Cyl. %%% No.3 Cyl

Isolation
valve

V-1

“L

No.2 main pump / No.1 mainpump /| [ ;
No.2 oil tank ‘ 717 No.1 oil tank

VATLTAB
SYSTEM TEST
WBRTF Ty VBIC. B DBEREDMREEZITRD/EZDIC

LOWE KOLOW-LOWD > AT LT A MN—%& 18 1E bi@ﬂ

CNUCKW T AT LOVEENER DB RICTELT .

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.

B = Sl %m&ﬁﬁ $
e | e, | o
} 1 I !
Syen R Sy I[Efca.
ystem ystem
System M- System P {-- test bar ! =l i test bar ' =l i
test bar H ] test bar H ] | O |l s
|
nsqu gxr:p» | Ehiny © : X |
to Stora e = Storage L et
S(orage _ i’ <0 Storage _ i’ <0 tank 9 AP @ tank gq \‘@—'r Zaym)
Ian lﬁy s tank q gf ' [!4 ‘ T <—*! ‘
B | H I H } = = O+—= -
= Torqi] = Torqud | o — 3T
E— i | (053 motor l} [ ]
Y t b ! Freay e
|
A5 =1vor| [ ﬁv—wm ! <%LYEE == 1M
B B N Q'% Fiter ™  Filter R R
No.2 Oil tank No.2 No.1 Oil tank @ No.1 No.2 Oil Tank No.2 No.1 Oil tank @ No.1
o Servo pump Servo pump
Servo pump Servo pump No.2 Main Pump, No.1 Main pump/ —~
No.2 Main pump, No.1 Main pump,
|
(AT
IXIh
System < 5 System b y
Test bar T ¥ Test bar T
7= -
HXIHITY HIXIETTY
To £X PORT || STB D To £X PORT|| STB D
Stora T T
ge = i Storage = T
Tank D Tank )
oI ]
Filter Filter

Level Switch & System Test Bar

Level switch

System test bar

Low-Low A

e System test bar

Low

Oil tank

Float

10
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Series

TYPE RE for 35 deg.

RE21

E=EB - SETE

ARTICULARS & DIMENSIONS

B
HYDRAULIC CIRCUIT

No.2 Cyl.

No.1 Cyl.

P | Shut-off valve
I (Unloading device)

u1

'”_I | Shut-off vaive
I (Unloading device)

No.2
Qil tank

No.2
Main pump

No.2
Servo pump

| & | A /
' exih | ' X[ ]
tsolorage N ‘Sutorage =y N

‘a:k—H‘ ] EE) 1 ta:k—H" ] 'E; 1
QP é T T vwfg T .
[ = [v s

® — —— ]
ool . f b .

No.1
Oil tank

No.1
Main pump

Filter

No.1
Servo pump

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 24.0 294 24.0 294 294 294 294 294
LV-030 x 2 LV-060 x 2 LV-090 x 2 LV-120x 2
11 %2 11x2 15 %2 15 %2 18.5%x 2 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
04 x2 0.75x 2
1,800
100% cont.
- LV-030 x 2 LV-060 x 2
- 7.5x 2 11 %2 11x2 15 %2 15%x2 18.5%x2 22x2 25x2
= 1,800
= 25% cont., 100% 1h., 200% 30s.
- TOP 203 x 2
- 0.4x2
- 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
- 1,075 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
- 1,250 1,310 1,330 1,450 1,490 1,540

MLIE—2BLVESHEER
Torque motor & LVDT

N °

N ‘

\

I
Dl UG
BE
I
]

B BE
I
~——
m

[
[

GH) 1R A B RSP ODSBHE S S OREBIREE TCORAREZRLET,
2. LEREBIE. £35° #iit. 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 FE for 35 deg.

FE21

E=EB - SETE

ARTICULARS & DIMENSIONS

0 6 40-20 0 0

43-20 88-20

43-20 88-20

0-20 400-20 485-20 60-20
0-20 400-20 485-20 60-20

i) ERET )2

HYDRAULIC CIRCUIT

No.2 CyI.S

"N" Position

Isolation valve

- B No.1 Cyl.

Isolation valve

"E" Position

:

Shut-off valve
(Unloading device)

No.2 f No.2
Oil tank Main pump

"N" Position
"E" Position

Shut-off valve
(Unloading device)

No.2
Servo pump

e
Eang
o : @ tSolcurage
B | I i,
P - (e
— Torqu =
———] I:j,z O
f N 1 u
X7 LVD

— Tgrqu !

1
No.1
QOil tank

No.1
Main pump,

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| 90 | 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
192 [ 235 | 192 [ 235 [ 192 | 235 [ 192 | 235 | 235 [ 235 | 235[ 235 | 235 | 235 240
240 | 294 | 240 | 204 | 240 [ 294 | 240 [ 204 | 204 | 204 | 204 204 | 204 204 300
LV-060 x 2 LV-090 x 2 LV-120 x 2 LV-180 x 2 LV-260x2 | LV-500 x 2
15x2 [185x2 | 22x2 | 25x2 | 30x2 [ 37x2 | 45x2 | 50x2 [ 55x2 | 75x2 | 80x2 [100x2 [ 125x2 | 1502 [ 160x2
1,800 1,200
25% cont., 100% 1h. , 200% 30s.
TOP 203 x 2 GN 206 x 2 [ GN212x2
1,800
0.4x2 [ 0.75x2 [ 15x2
100% cont.
- LV-060 x 2 [ v-090x2 [ Lv-120x2 | Lv-180x2
- 1,800
- 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
- 04x2 0.75x2
- 1,800
- 100% cont.
1,975 2,060 2,290 2,445 2,620 | 2,720 [ 2,870 [3,100 | 3,220 | 3,520 |3,550
1,085 1,095 1,160 1,250 1,260 | 1,385 | 1,400 | 1,525 | 1,535 | 1,790 |1,805
- 1,151 1177 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
780 835 915 1,025 1,080 | 1,115 | 1,200 | 1,305 | 1,340 | 1,395 | 1,425
1,180 1,225 1,460 1,540 1,585 | 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

MVIE—2BLVEBEER
Torque motor & LVDT
D
E
i
B
%
,C

CE) 1 SEA L fesh O DEEIE B JUES
2. LERZERIK. £35° #fit. COHzDHBATT . THUSEZHLRVBAIE FIEBIHEH/EE0N,

Y
A

feniis

& Vi

BERTORARISERLET.

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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E Series

TYPE FE32 102~560 for 35 degq.

ERH - SMTE
ARTICULARS & DIMENSIONS

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

Particulars

Torque at 35 deg. kN*m 1,000 1,240 1,370 1,690 2,030 2,380 2,820 3,430 3,920 4,760 5,490
and max. working pressure = tem 102 126 140 172 207 243 288 350 400 485 560
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
Max. working pressure MPa 19.2 23.5 19.2 23.5 23.5 23.5 23.5 235 235 235 24.0
Safety valve set pressure MPa 24.0 294 24.0 294 294 294 294 294 294 294 30.0
Pump type x number LV-060 x 3 LV-090 x 3 LV-120x 3 LV-180x 3
Motor output x number kW 15x3 185x3 22x3 25x3 30x3 37x3 45x3 50x3 55x3 75x3 80x3
Motor synchronous speed min-' 1,800
Motor rating 25% cont., 100% 1h., 200% 30s.
Pump type x number TOP203 x 3 GN206 x 3
Motor output x number kW 04x3 0.75x3
Motor synchronous speed min' 1,800
Motor rating 100% cont.
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
Approx. dimensions 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

[
HYDRAULIC CIRCUIT

o
!
|

=
i
Lo

|
Ot —9o>10 @10 |— O 0] — ,— B b
A | Shut-off valve ajin | Shut-off valve 1 Shut-off valve
1 (Unloading device) ] -@_ (Unloading device) 1 (Unloading device)
P . e T
| - H T X r
! || i . || [ 1
to L to S to
Storage o —"9"61—() Storage o _,_;,.'6'_(9 Storage
tank ;-@’ tank ;@’ + tank o
-] | ! 1 -~ _ : L P~
1= i Er Torgue Tl _l ¥ Torqu CI
® = motor ®© = motor E © =
T— |
I KL R D o 8
i ol !
MARNE W o LVDT |
...... T - :
P W—— i ) NS SRR
- \_Filter I_ - hT \_Filter -
No.3 No.3 No.2 @ No.2 No.1 No.1
Main pump Servo pump Main pump Servo pump Main pump Servo pump
No.3 Oil tank No.2 Oil tank No.1 Oil tank
A
=2 Il
| ——— = )
pi gy B | R
_ _ d N N . S D FE32E DA

FE32 Type only

MLIE—2B LU EEBEERS
Torque motor & LVDT

20 ;l t] [u_j |;;;
= b
ﬂ ] T ] B
[T T I T 11 f
S N | S B — = _ 2l = Y
=
(LTI T i Y
/ A T T T - A \
(- > | -
R B .
—

CB) 1 SHE A L esh oD BB B SORERSE TORARSERLET.
2. LRI £35° #fit. 60HzDHBATY . TNICKBLBRUVIBAIE BIBIHERLEZ 0N,

5}
a
m

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

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 3 125 x3 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;‘EHEIEIE%
HYDRAULIC CIRCUIT

FE32-685~1150

£
"E" Position .
‘ ? Isolation valve
Isolation valve * »
[Iv-3 ] "E" Position
: — — — "N" Position
I % ] "N" Position -
T I
e i
I
I I <
@110 - ) — — ,— i i
== == !
. 1y | Shut-off valve | Shut-off valve . \ Shut-off valve
) (Unloading device) (Unloading device) (Unloading device)
| | itk Ribteds s
[ — !
1 'm_
to }\f__ | to
Storage o "W) Storage
tank ;-EFI : tank i T
| A
r“ L e— o | -
| b | i E, To_r ' H i 1 T_
= que . = orque
® = é motor © = —— | |motor
‘ T T ] i : [L /
| ]
h LVDT == 1 z LVDT
------ | - H ----<-E; |
- D SR

L. /“L ~~~~~ -

—
X
T @ Filter
No.3 No.2 No.1
N No.3 " No.2 .
Main pump {@ Servo pump Main pump {(NDJ Servo pump Main pump
No.3 Oil tank No.2 Oil tank

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

D FE32®D#H
FE32 Type only

Y NMLIE-EBLUEHETERS
Torque motor & LVDT

E

Y

A
B

I i B 4 I \f@‘m =

i === )\

=] @J@ =] @J_P HHHH HHHH ql@ =] @[B =] ‘C
/ A | A \

GE) 1R A I RERODSBEE B KOEBIRBE TCORARSZRLET,
2. LEREBIE. £35° #iit. 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.

RV21

E=REB - SMETE

ARTICULARS & DIMENSIONS
R 0 R 6 R 04 R 0 R 06 36
R 0 R 6 R 04 R 0 R 0[¢ 36
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 23.5 19.2 23.5
29.4 24.0 29.4 24.0 294 24.0 29.4
LV-030 x 2 LV-060 x 2
11x2 11x2 15x2 15x2 18.5x2 22x2 25x2
1,800
50% cont., 100% 1h., 200% 30s.
LV-030 x 2
55x2 7.5%x2 75%x2 7.5%x2 11x2 11x2 15x2
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
HYDRAULIC CIRCUIT

No.2 Cyl. No.1 Cyl.

777|_7_777 - A
N = N N
P

—Eeh

(Shut-off valve)

to to

tStolia\ge -y ?to&age -

an N | an N |
-

|

|
e |
W: L¥ W
] ﬁ ]

\ No.1 Oil tank

No.1 Main pump

\ No.2 Oil tank |

No.2 Main pump

;

==

GH) 1 E A R OD SBEEE L OREREE CORARSZRLET.
2. FEERE. +35° #fe. 60HzDHAETT . THUCKHLARVBARIE 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.
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V Series

TYPE Rv for 35 deg.

RV21

E=REB - HETE

ARTICULARS & DIMENSIONS

I;EEIEIE%
HYDRAULIC CIRCUIT

Shut-off valve

No.2 cyl.

No.1 cyl.

Shut-off Valve
To To
Storage Storage
Tank N Tank ~
A A
e—
Fitter Fiter

No.2 main pump

No.2 oil tank

No.1 main pump

010 R 0 R 0 R 0 R 0
105 130 170 220 270
10.7 13.3 17.3 22.4 27.6

70
65/28
140 180
18.0 22.0 14.0 18.0 22.0
22.5 27.5 17.5 225 27.5
LV-017 x 2
3.7%2 3.7x2 55x%2 55%2 7.5%2
1,800
100% cont., 230% 30s.
1,400 1,610
820 845
155 200
240 295
761 841

MBI\ RRYTZZ BT B4 T3> IEVET,
Hand pump for steering can be installed as an option.

CE) 1 E A L feshh O DEBEE RS JUES

B

BERTORARESZERLET.
2. FEERE. +35° #fe. 60HzDHAETT . THUCKHLARVBARIE 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.




Series

TYPE RE for 45 deg.

MLIE—2BLUVEBEERR
Torque motor & LVDT

[
D

GD 1A (& BB DS
BB LORNEHHET
OBRARSERLET.

2 LR EAE. 145" R 2.
BO0HzDHETT. 21
BULRVEAIR SIE
IR

3. Mfst S5EABADR
RETOBAR. RRER

ARRED1/2UTICT S
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

E=EB - SETE

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.

Series

TYPE E[E for 45 deg.

MLIE—2BLVESEER
Torque motor & LVDT

D

EEH - HMTE
ARTICULARS & DIMENSIONS

GE) 1SR A s o»S
BYRBLORERIE T
DERARSERLET.

2. LR ZEB X 457 .
BOHzDZA T ZHIc
FZELBWBRIE BIET
LEERG{AN

3. Mkt 35EEBABHE
ez 1 5B el fRRE R
KIRED1/2UATICT 2
REDHVEY

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
: ; . ; R 044 R > 06 > 0
R 044 R R 06 R 0
311 380 436 535 600 735
32 39 45 55 61 75
90
65/28
480 540 600
18.0 22.0 18.0 22.0 18.0 22.0
22.5 27.5 22.5 27.5 22.5 27.5
LV-030 x 2 LV-060 x 2
11x2 11x2 15%x2 18.5%x2 18.5%x2 22x2
1,800
25% cont., 100% 1h., 200% 30s.
TOP 203 x 2
0.4 x2
1,800
100% cont.
- LV-030 x 2
- 7.5%x2 11x2 11 %2 11x2
- 1,800
- 25% cont., 100% 1h., 200% 30s.
- TOP 203 x 2
- 0.4x2
- 1,800
- 100% cont.
2,350 2,560 2,815
1,025 1,160 1,250
- 1,075 1,101
200 212 236
350 355 390
1,125 1,420 1,500
- 1,210 1,270

23

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
225 27.5 225 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-060 x 2 LV-090 x 2 LV-120 x 2 LV-180 x 2
- 15%x2 | 185x2 | 185x2 | 22x2 25x2 30x2 37x2 45x 2 55x2 75x%2 75%2
- 1,800
- 25% cont., 100% 1h., 200% 30s.
- TOP 203 x 2 GN 206 x 2
- 0.4 x2 0.75x 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
- 1,151 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
- 1,255 1,315 1,350 1,551 1,591 1,665 1,700 1,740 1,930
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Series

Series

TYPE =39 for 45 deg.

T
7

FE32E M &
FE32 Type only

MLIE—2BLVESHEES
Torque motor & LVDT

-
eloxe | |Fllcere
I
e PO L
‘ ] j f ]
I T |
/T EEeET M T \
= = = = = = AL 51
aa =
=S S
/ A e e E A A \
= > |- -
B F R ————
—_—

G A TE A SR OO OB KO ERTE CORAREERLET,
2. LEZERI. +45# . BOHzDBATT . TNICEELARVSAIE. AIER TR TZZ,
3. ittt SEEEBADERMETOBAIE MBEZHFAMED 1/ 2UTICT S 2R EDPHIET,
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.In the case of steering over 35 deg. on both sides, ship's speed shall be reduced under half of maximum servce speed.

FRE - HTE

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 deg.

F

NIVTa1Zy ks

Valve unit

Ol—]
[e—]

A

E=EH - HNTE
ARTICULARS & DIMENSIONS

105 130 170 220 270

31

380

GH 1EA L e o»DS
BB LOREBERIBET
DRARSERLET.

2. LEZB K 457 e,
B0HzDIZA T, Zhic
ZELARVBRIE GRS
L EEX /(AN

3. Mkt 35EEBADE
fleZ1T OB 8 L IE % &
KRED1/2LLTFICT S
BEDHIET,

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.

044 R 054 R 061 R 0
R 044 R 054 R 061 R 0

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

18.0 220 14.0 18.0 22.0

18.0

22.0

18.0

220 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

3.7x2 3.7x2 55x%x2 55x2 75%2

11 x2

11 x2

15x2

15%x2 185x2 | 22x2

1,800

100% cont., 230% 30s.

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

LV-03

55x2

75x%x2

7.5%2 11x2 11x2 11x2

1,800

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

1,490 1,730

2,350

2,600 2,855

820 845

1,025

1,110 1,130

1,025

1,075 1,101

155 200

200

212 236

240 295

350

355 390

760 840

1,225

1,295 1,355

1,250

1,285 1,345
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