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A New 6,000 kW Dredger, The Kokuei Maru, The Largest in Japan

Mitsubishi Shipbuilding & Engineering Co., Ltd. Hiroshima Works

In former days, dredging work was carried on in a relatively small reclamation at less difficult places and with easily

removable sand. But now the scale of the work is enlarged considerably, which needs the operation of powerful dredgers

handling large volumes of sand with increased depth of dredging and prolonged distances of discharging sand and mud.

Under the circumstances, a new dredger has been built, surpassing any of existing ships of this kind, for the Japan Industrial

Land Development Co. by the Mitsubishi Shipbuilding Yard. This report describes its construction, mechanism, arrangement

and operation.
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Fig. 2.,2 Main boiler.
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Electric Apparatus of 6,000 kW Pump Dredger

Nagasaki Works
Kobe Works

Teiji IKEDA - Tadao AMAKASU
Seiichi UDO

A 6,000kW pump dredger owned by the Japan Industrial Land Development Co. is the largest ship of this kind in Japan.

Flectric apparatus installed on hoard of it has numerous features worthy of description. This report covers the characteristics

and construction of principal items such as a 13,529kVA 6,600 V three phase AC generator, a 6,000 kW induction motor for a

pump, a 1,600 W DC motor for driving a 1,500 kW cutter and a Ward Leonard system to supply power to them. They are

designed with as small dimensions as possible so as to be installed in narrow spaces, yet with ample capacity to sever the purpose.
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Fig. 2.3 Stator of turbine generator.

(3) ZERGHBRADEMN & L.

22 B &

(1) BEET

-6 FHEBERVE UHERHTo@fEE L L. 2.3
WCRT &S IR ERE b AR, ARETSIYK & U E R
IS To Fi0 DL—6 DORMERE & 2SSO R 4
BLTHRDEY -6 FREHHALC

EET#ONE A5 b7 AL, BETF 210 ORI E
A5 BUET RS CHBIL o170 TEMRKLL, YHMAO
MLy RERLAEBHE d1tsases #HHETHS.

(2) [\EEsT

M-~ T, HERERDRREMEL, HEk 2y s X
OSER, =5 2B 2 4, BGA G O HERER O
Fhite X 2HRED R 57 <o bR Ac i 1R & T A H o2
WOUIR ZEFTTND. ERINRLD 29 W okeh T, \»
7378 B W5 % BTEREE TH B O D 60% Bl kolGncin
LI X3 LTuw5.

F#EF of WAL R e PAaSm 2 AL, BRRIC 20 R
L 2>1h THERRL TWv%. a1 12 9od i Ni—Cr—Mo 8
ZEAL 210 SHROKE RO Z B L 5L Tw b,

AT ud B LAMT 21h R~ TTHLLISE A2 Xh,
2903 IR S0R50-0 T, 20e3Yud BRI D
5z WEHHEAIL T b, I BERIT S50 ABRELTY 3
S AN EIL UV ET—E Az #EHAL, J5u BRI

B 2.4 2993927 [ DT
Fig. 2.4 Slip rings.

6 (1072)

HIZTE ¥ S50 RIFR (EAHKFET) AL TR
BRFREFRC L. (B 2.4) 7ok 2993905 T D ISR
D pA- 2B, DA- OFICZIEGEI A% s R AR
REFOMEHZTI D, Hi- BRI ESIFRRTET T 5.
Z AT DIRIK G e ¥ DEER LA WEDS DA~ FRICEAE
WTHERIET, 2003900 % I52 DREERER X 2ET O
{TedThb.

(3) TR

I5Tet B IOVMYIRIBREE TERER YN, My
WL7c. Bt iiloRe Aty bzl HEALKLLDT 5
STy b & OEIEREEME L, MoBEC L S oo i, FHARE
LY OSSR EDIEIZFT X 3L Tw5. okl
W IEDFe® 350 b LS, B X0 357w b LITIROMIH
BrliLTw5. FRblROM v—1 MICEEBRATOEE
DERZBEE 17— (T8 - T, BEENTA~AER DX
diclic. (B 25 2H)

(4) ZERHHE

Z DHEBHITRPICES b s ke, BEO X 5O TREEN
CEHEBEY RS 2 LW TH S O TRMBRIREL, EX5%
HEFZ2MEDON 00 CEET ARG L Lz, 2 Ao

2.5 @hfE D 5L

Fig. 2.5 Cross section of bearing.

Fig. 2.6 Mounting of air cooler.
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Fig. 4.1 Unit M-G set for Ward-Leonard control of DC machines.
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Fig. 4.3 1,500 kW D.C. motor for cutter.

=R - Vol. 36 « No. 9. 1962




44 Boa i LS00 KW WIRERI O EARHR
Fig. 4.4 Inclining test of 1,500 kW D. C. motor for cutter.
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Control Equipment for use with Electric Apparatus of 6,000 kW Pump
Dredger owned by the Japan Industrial Land Development Co.

Nagasaki Works

Takahiro TOMINAGA - Tomoharu MOTOKI

Although not a self-propelling boat, a dredger is sometimes subject to the same severe condition as an ocean going vessel.

Then, control equipment for use with electric apparatus on board must be built with the samve caution as that of the latter. This

calls for small sized, light weight, moistureproof, vihration resistant and anticorrosive structure for it.

anticipation of inclination to a certain degree and of operation at high ambient temperature is needed in the design.

Also special attention in

In the

details of the operation, the pump motor is of secondary resistance control and dredging machines are controlled by the Ward

Leonard system.
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Fig. 4.3 Lower room consol desk.
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Fig. 4.2 Exciting switch board.
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Electric Machinery for Pump Dredger

Takahiro TOMINAGA - Tomoharu MOTOKI

Reclamation of factory sites and expansion of harbor facilities have brought about increasing demands of dredging work along

the sea shore.
performance is improved a great deal of late.
output of 6,000 kW have come to be built.

main force of reclamation work in Japan nowadays.

This in turn calls for economical and high performance dredgers.

Their development is remarkable and their

With the enlargement of their capacity, such a cutter suction dredger having an
This paper deals with electric machinery for cutter suction dredgers which are the

Descriptions also cover diversified electric apparatus and the control equipment

now found on board of turbine electric driven dredgers, diesel driven pump dredgers and motor driven pump dredgers.
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Fig. 3.1 Connection diagram of motor pump dredger.

3.2 1500kVA,
3,300V, =#4, 60c/s
4 Ly Ao
F—tw FEEHE

Fig. 3.2 1,500kVA
3,300V 3¢ 60c/s14P
diesel generator for
pump dredger.
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Lo AR L w5 BEkAROHIMERRL, EREE

ISR - Vol. 36 - No. 9 - 1962




TS BAL~ 10 10KVA ypy
M 0~150°C 3.3kV 5%"\ i \?EV

400/5A DCB, DS
Ko Fe22 400

1,500kv A 7
3.3kv6024(1CC C

DS OChe
2004 =22 15;}/5

hoa 37

200KVA cr  NFB, 5004
400V 1
) .

£2,250kW

586344

3,3 Fo—tufud L w AEOMMERAHR Fig. 3.3 Connection diagram of diesel engine driven pump dredger.

FRETRTEHE L OWHHIE L FIAE & LB AR AL
T 3.

LS OB TR T EHBRS AR R 2
AL T35, BRI EE A L, BERAR
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A 5 CRT LB L e 2RI 8nid 5.
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3.4 13,529kVA 6600V =4 60c/s 2 & FB0bd % guffyd Tl fod AMEAIND. HmAESE
LwAE2MA -ty BEE EE - 300~450 rpm  FRAETYRIR XU B.

Fig. 3.4 13529kVA 6,600V 3¢ 60c/s 2P
turbine generator for pump dredger.
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Fig. 4.1 Schematic diagram of 1,500 kW main pump
for dredger (rectiffiow drive).

4.2 LS00LW o3 mEbE
Fig. 4.2 1,500 kW main pump motor for dredger
(rectiflow drive).
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Fig. 5.1 Cutter motor for pump dredger.
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Fig. 6.1 110kW swing winch motor for dredger 'E]u ot

(rectiflow drive). ﬂ
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Electromagnetic Coupling

Yosuke TAKAHARA - Tomoharu MOTOKI

Electromagnetic couplings consist of an exterior rotating body and an interior rotating one, magnetically coupled with

an air gap between them.

one is a squirrel cage rotor.

The exterior body is called a field pole rotor, having salient magnetic poles and the interior

They operate with the same principle as the induction motor, the only difference being that both

- rotate. Mitsubishi recently built one rated 2,250 kW 500 rpm for driving a pump with a diesel engine on a dredger boat, which

was followed by manufacture of a 3,000 kW 330 rpm unit.

results.

The article covers their construction, characteristics, features and

g L » 2
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DF L, BITEBROFHGOEREEL L OFIVBTF LS.
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Fig. 2.1 2,250kW 500 rpm electromagnetic coupling.
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Fig. 3.1 Sectional of electromagnetic coupling.
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Fig. 4.2 Vector diagram of electromagnetic coupling.
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Fig. 5.1 Schematic diagram for control circuit of electromagnetic coupling.
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Fig. 5.3 (b) Exciter panel for electromagnetic coupling.
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RECTIFLOW DRIVE for Pump Dredgers

Nagasaki Works
Kobe Works

Yuks SHINRYO - Tomoharu MOTOKI
Takashi NAGARA

The RECTIFLOW DRIVE is a relatively new speed control system, combining a wound rotor induction motor, a direct

current motor and a semi-conductor rectifier.

over a wide range with no step, yet the operation derived being highly efficient.

manufacturing experiences in these devices applied to cement kilns, fans and pumps, with successful results.

experience was added to the applications.

dredger is one of the Company’s achievements.

With simple composition, it is capable of controlling the speed with steadiness and

Mitsubishi has a considerable number of

Now another

A 1,500kW main sand pump driven by this new system to be used on board of a

A constant output characteristic is available throughout the speed range, thus

dredging capacity being increased very much. Furthermore, to a 95kW and a 110 kW swing winches were adapted the RECTI-

FLOW DRIVE to have speed control in connection with cutters and pumps.
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Pole-Mounting Voltage Regulators for Distribution Lines

Hiroshi KIYOTA

Itami Works

The latest power demand calls for increasingly good quality power as well as a supply capacity. This makes the maintenance

of constant voltage and capacity an essential condition of distribution lines. To answer this purpose, economically, voltage re-

gulators to be mounted on a pole of distribution lines with simple handling have been developed and named STEPREG; the

features are follows.

1. The weight minimized to permit easy mounting on a single pole brings about saving of installation cost.

2. A small step width makes possible the fine voltage adjustment.

3. On load tap changer and control equipment are built with high dependability and simple maintenance.

4. Setting voltage, sensibility delay time and a line drop compensation of the control circuit can be set at will to enable the device

to operate under the optimum condition.

5. Heavy load operation is feasible with no shortening of the life.

In developing them, endurance was aimed at above all other items. About 300,000 operations were made under a full load

conditions to assure both electrical and mechanical life.
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Electrolytic Die Sinking
Sachio MAEDA - Nagao SAITO « Shinji ARAI

This paper describes the outline, principle, and general tendency in experimental results of the electrolytic die sinking such

as the relation of electrolytic voltage and current with the sinking speed and accuracy or the gap distance of the electrodes.

To make an exact sinking dimensions conforming to the electrode shape, forced circulation of electrolyte is indispensable. When

there is enough capacity in the power source, the larger the electrode area is, the higher the sinking speed becomes. With the

same electrode area, proper feeding of the electrode so as to make the gap small increases the sinking speed and improves the

clearance and surface roughness. It is found in the forced circulation that the current increases suddenly when the gap distance

is somewhere about 0.1 mm, which is named “a critical gap .

The sinking is to be made in a range of the gap smaller than

this critical gap. The clearance of the sinking is considered to respond this size of critical gap.
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Broad-band Matching of Microwave Transmission Circuits

Research Laboratory

Takashi KITSUREGAWA - Seibei TACHIKAWA

Recently the capacity required for the communication through the microwave super-multi-channel relay link has been enlarged

year after year. For a method to satisfy this requirement incessant efforts have been exerted in the broad-band matching of the

antenna and transmission circuits. This paper discusses the merits and demerits of various broad-band matching of microwave

circuits, which are classified by their principles.

There applications are also dealt with herein. All of these methods are very

effective in practice if utilized depending on the requirements of the cases.
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Voltage Type Operational Amplifiers Using

High Frequency Magnetic Amplifiers
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Magnetic amplifiers, being stable, rigid and reliable, have been widely used for industrial control. In addition, with several

input windings they are used for signal mixing and calculation of control functions from electrically insulated signal inputs. A

high performance operational magnetic amplifier of quick response has been developed by the use of 1kc square wave. Its static

characteristic can be indicated by mutual resistance Rm ; in case of a valtage feed-back type, it can be operated entirely the same

as an electron tube system. Since the accuracy and the cut-off frequency of the amplifier are the function of the control winding

turns, how to determine the number of turns of the winding plays a vital part. The output waveform is that pulse width

modulated, this making the constitution of comparators and time division multipliers easy by the combination with transistor

circuits.
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Fast Neutron Chopper

Sachio MAEDA - Satoru HAGIHARA - Keishi KAWAMO - Eiichi ONO

A fast neutron chopper has been built with fast neutrons of 1~10KeV as an object. The chopper rotor is a large one

made of K monel, being 500 mm in diameter and weighing 150 kg. It is capable of runing at the maximum speed of 15,000 rpm

and is so designed as to repeat starting and stopping 1,000 cycles. Up to now speed tests have been completed at as high as

10,000 rpm. Twenty slits each 1 mm wide and 25 mm high are cut up on the rotor in parallel to its diameter. The speed is

made known by digital detection; it can be set at any value ranging from 1,500 rpm to 15,000 rpm and can be controlled with

its error kept within 40.19§ of the maximum speed.
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Fig. 1.1 Assembly of fast neutron -chopper.
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Fig. 3.1 Dimension of non uniform thickness rotating disk.
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- | N Fig. 3.2 Dimension of
i he unsymmetric rotating disk.
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Fig. 3.3 Maximum tangential stress, bending stress
and deformation at the center hole of the unsym-
metric rotating disk.
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Fig. 3.7 Deformation of rotor.
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Fig. 3.8 Dimension of rotor.
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A Few Considerations on Economical llluminations

Head Office  Fujio KOBORI

The light sources of fluorescent lamps, high-output fluorescent lamps and fluorescent mercury lamps have respectively various
characteristics of their own. In designing lighting installations these points must be taken into full account together with lighting
economy. With a conception that initial luminous flux of light sources after the installation determines the economical value of
lighting, initial luminous flux vs lamp prices, sales prices of ballasts and luminaires, relation between lamp inputs and ballast
losses have been derived by approximation according to the classification of input with regard to the light sources of those lamps
referred to. Also mean luminous flux of light sources in burning time have been sought for by simplified methods so as to
induce experimental formulas. These experimental formulas combined, discussions have been made on various problems. A name
of economical initial luminous flux have been given to initial luminous flux which imparts economical values to the economical

lamp life, total annual costs and initial installation costs of various light sources in the discussion so as to find the limit of

economical comparison.
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What's New in Engineering: Superconductors Provide

Super Magnetic Fields (Westinghouse Engineer, Vol.
22, No. 2, March, 1962, p. 64)
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Nation’s First 500kV
Transmission System (Westinghouse Engineer, Vol. 22,
No. 2, March, 1962, p. 63)
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(Westinghouse Engineer, Vol. 22, No. 2, March, 1962,
p. 62)
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Engineering : Eyes for Typhon
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