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This installation manual is for installation agent that is selected by the Sales Agent.

This installation manual summarized important information for proper installation of
Anti Rolling Gyro (ARG). Please be sure to read this manual before installation.

Please be sure to submit this manual to customers who operate the ARG.
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M Purpose and Application of Use

- The ARG suppresses a rolling motion of the ship.
- The ARG applies a principle that the Gyro torque (force) is generated by
inclination of the flywheel rotation at high speed.

Bl General Information

- In order to safely install and operate the ARG

(a) Only the repairmen, who have received the specified training about the
ARG, are permitted to perform the test run and inspection other than
items mentioned in this manual.

(b) Before installation of the ARG, carefully read this manual of the ARG
for comprehending the details. If starting the work with insufficient
knowledge, it may cause the ARG failure or an accident resulting in
injury or death.

(c) Do not disassemble and modify the ARG by yourself.

If the ARG is disassembled or modified by the user,
—It may cause a decrease in the ARG performance.
— It may endanger human life.
—It may cause a health problem.
—It may cause damage to the ARG or ship.

- Depending on the type of the ship, it may be necessary for you to use multiple
ARGs. In this case, the methods of installation and electric wires are somewhat
different from those described in this manual.

- Please observe the applicable governmental and local laws and regulations.

- Please observe the governmental and local regulations for exportation of the ARG.

- Please observe the governmental and local regulations for disposal of the ARG.



Anti Rolling Gyro
Model:MSM-4500T-A1

M Important Information for Installation and Operation Safety

- The most important purpose of safety measures is to prevent the persons from
an accident resulting in injury or death as well as to protect the ARG and ship
from avoidable trouble.

+ For preventing injury/death in an accident and the ARG from damage, follow
the cautions, rules, and instructions described in this manual and attached
operational instructions giving the top priority to safety. If ignored,

(a) It may endanger human life.
(b) It may cause a health problem.
(c) It may cause damage to the ARG or ship.

- Tohmei Industries co., Ltd. cannot foresee all possible danger existing in the
ARG, resulting from human error, and in the environment where the ARG is
used.

There are many “Musts”, “Can’ts” and “Don’ts”, and it is impossible to mention
all in this manual, attached operation instructions, or warning labels.
Therefore, general safety measures must be taken in addition to the
instructions described in this manual.

- Tohmei Industries co., Ltd. is not responsible for any damage and hindrance
resulting from user’s carelessness or lack of required attention to the specified

rules shown in this manual and attached operation instructions.

B About Installation Manual

-+ This installation manual is written for native readers of English. When this ARG
is handled by non-English-speaking people, give the people fully training on
safety.

+ The copyright of this manual is held and reserved by Tohmei Industries co.,
Ltd. No drawing and no technical description in this manual regardless of
partial or whole may be published, reproduced, copied, photographed,
translated, or transcribed into electronic medium without written permission of
Tohmei Industries co., Ltd. in advance.

- The ARG may differ from the pictures and drawings shown in this manual.

- The contents of this manual may be changed without prior notice.

- Carefully keep this manual in a certain place so that anybody can read it as the
need arises.

- If there are any questions or doubts, please contact the Sales Agent.(“Contact’
(last page))
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Safety Precautions
1.1 Warning description

B Description of Labels

“Warning labels” and “Warning descriptions” in this manual warn expected dangerous
situation that may occur during installation and operation.

If they are ignored, serious injuries or accidents corresponding to the respective
warning sign may result. In extreme case, there is also a possibility of death, damage
to the ARG or ship, and environmental fracture.

Warnings

Meanings of Warnings

Indicates “IMPORTANT” subjects that are observed in

handling the ARG.
IMPORTANT If the ARG is handled with ignoring this indication,
it could result in death or serious accident.

Indicates a dangerous situation. If ignored, it could
result in death, serious injury, serious property damage
or environmental damage.

Indicates a dangerous situation. If ignored, it could
result in minor injury, property damage or
environmental damage.

B Meanings of the symbols

Symbols Meanings Examples
“(Q* indicates prohibition.
® Detail is shown in the inside of the symbol, or
shown by illustration or sentence near the symbol.
Prohibition — . u DO NOT
. The right illustration means “DO NOT [ ]
Si9" | DISASSEMBLE”. DISASSEMBLE
“/\“indicates danger or caution.
A Detail is shown in the inside of the symbol, or
shown by illustration or sentence near the symbol.
Caution | 1,4 ight illustration means “DANGER OF DANGER OF
9" | ELECTRIC SHOCK’. ELECTRIC SHOCK

Direction
sign

. indicates mandatory contents.
Detail is shown by illustration, or sentence near

the symbol or inside the symbol.

(General direction)




1.2 Warning labels
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Danger of electric shock.
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1.3 Precautions of installation/test run

Observe the following when installing and performing test run.

IMPORTANT

General Precautions
Be sure to read this manual and understand the contents before installing
the ARG.
Be sure to read operation instructions and understand the contents before
operating the ARG.

Installation Environment
The installation environment must be as specified in this manual.

Check of Products
Do not install damaged parts or do not install with some parts missing.

Installation location

Choose the location for installing the ARG unit appropriately in
consideration for ship’s center of gravity, balance and reinforcement
besides convenience.

Not doing so could result in deterioration in the performance of ship.

Installation

The crane must be operated by qualified personnel.
Observe the contents of this manual for operation.
Wiring must be performed by qualified personnel.

Be sure to use the Motor Driver supplied by TOHMEI.
Observe the contents of this manual for operation.

Test Run

+ Only the repairmen, who have received the specified training about the
ARG, are permitted to perform the test run.
If abnormality occurs during operation of the ARG, immediately turn off the
switch to shut down the ARG. Contact the Sales Agent. (“Contact” last
page)

Disposal

Observe the governmental and local regulations for disposal of the ARG.
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2 Check of Products

2.1 After taking out products from the shipping box
The ARG consists of the ARG unit, Motor Driver, Power Inverter, Touch Display and
its related parts.
Before installing the ARG to your ship, make sure that you have received parts as
shown Figure 2-1, 2-2, 2-3 and 2-4.
Please prepare items shown in Table 2-1 (p.12).

Do not install damaged parts or do not install with
some parts missing.

Doing so could result in injury or malfunction.

Do not store the ARG unit, Motor Driver and its
related parts in the following locations.

%,

Doing so could result in malfunction.

Locations exposed to direct sunlight or water/rain.
Locations without flat surface.

Locations exposed to dust.

Locations exposed to vibration.

ARG unit (MSM-4500T-A1. 1EA) Motor Driver  (MAA-25000B-A200. 1EA)

Figure 2-1 Checking of the delivered ARG (No.1)
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Power Inverter
(SP-1500-212, 1EA)

L
@b
S

]
?;
P
s
Touch Display LAN Cable
(PFXGP4116T2D. 1EA) (LC5EU-UTP-BL-10. 1EA)

Figure 2-2 Checking of the delivered ARG (No.2)
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ARG |nsta”at|on parts ...............................................................................................................................................................................

Num | Customer

Nomenclature ber Check list
Installation Bolt (M20 x 80 SUS) 4EA ]
U nut (Lock nut) (M20 SUS) 4EA L]
Spring washer (2-M20 SUS) AEA O
[Size : d20.2xD33.8xt5.1] e
. Installation bolt U nut(Lock nut)
Plain washer (Grade A M20 SUS)
[Size : d21xD34x(3] 4EA ] (M20 x 80 SUS, 4EA) (M20 SUS, 4EA)
Relzctangular plain washer (Grade AM20 SUS) 4EA 0
[Size : d22xD56xt4.5]
e ExXEXEXD EEE
Spring washer Rectangular Plain washer Plain washer
(2-M20 SUS, 4EA) (M20 SUS, 4EA) (M20 SUS, 4EA)
[Size : d20.2xD33.8 xt5.1]  [Size : d22 x D56 x t4.5] [Size : d21 x D34 x t3]

Hanger and attached parts

INY7
Num | Customer k“}”lw k“/ H
Nomenclature ber | Check list Nut = E%:bolt %/
Eyebolt (M12) 4EA O] (M12 SUS, 4EA) (M12, 4EA)
Nut (M12 SUS) 4EA O

* These parts are already attached to ARG unit when delivered.

Power connector

Nomenclature Num | Customer
ber | Check list
Plug 1EA ]
Back shell 1EA O]
Cable cramp 1EA U Plug Back shell Cable cramp
Socket contact 5EA B (1 EA) (1 EA) (1 EA)

Socket contact
5EA
(including spare 1EA)

Figure 2-3  Checking of the delivered ARG (No.3)
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Wiring parts
Num | Customer
Nomenclature ber | Check list
A0 A0 A4
Crimp terminal for Motor Driver 10EA 0 @%jq‘f @z}@f'—; @;
(N5.5-4 (with insulation cap)) @f/ @/‘/’)@ @?‘" @f
Crimp terminal for Motor Driver 12EA 0 ) ) _
(N1.25-3 (with insulation cap)) Crimp terminal for Motor Driver
Sleeve for Safety Device 2EA ] N1.25-3

(with insulation cap),12EA

g T
W ST
Crimp terminal for Motor Driver

[ Sleeve for Safety Device 2EA ] N5.5-4
(with insulation cap),10EA

Attached Documents

Nomenclature Num | Customer
ber | Check list  c—
Installation manual [This manual] 1Copy ] B
Operation Instructions 1Copy O 2\N'I‘I ROLLING GYRO
Cover Label 1EA ] TY?
Product liability (PL) label 1EA O ' J'ﬂmv
i P
Cover Label (Note)
ARG (1EA)
" A= 1% DANGER
h . r";ﬁgﬁ Im L e L
MOHMEI " ® ?l?‘urt‘ooplﬂeaﬁn_;a::r_w
- ot B o s
Installation Manual Operation Instructions Product liability (PL) label
[This Manual] (1Copy) (1Copy) (1EA)

Note) Paste the Cover Label wherever you like.

Figure 2-4  Checking of the delivered ARG (No.4)
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Table 2-1  Customer procurement items
No. Item Quantity Notes
1 Battery DC12V teet ARG consumes a maximum of more than 0.9 kW
(DC10.5~16V)
o . single-phase AC200-240V, 10A

2 | Circuit breaker switch 1set Select the breaker switch, which is cut off within 5 seconds.

Cable for ship use : 2 mm?2/AWG 13 x 3 cores with shield
Power cable for use between the : ;
3 ARG unit and Motor Driver 1set Outer diameter : ¢13-25 mm/@0.5-1.0 inches
TOHMEI supplies connector for the ARG unit side.
Power cable for use between Cable for ship use : 38 mm?2 x 2 cores
4 Battery and Power Inverter 1set Outer diameter : ¢22-29mm/0.9-1.1 inches
As selected the connection terminal of battery side. (Note)
Cabile for ship use :
Power cable for use between Core thickness : 2mm?/ AWG 13 x 2 cores(Note)

5 Power Inverter and Motor Driver 1set Outer diameter : @13-25mm/@0.5-1.0inches with shield.
As selected the breaker switch is cut off within 5 seconds,
please select the length of the Power cable.

Power cable for use between . . 2
6 Touch Display and Motor Driver 1set Cable for ship use : 0.75 mm? x 3 cores
Signal cable for safety device Cable for ship use : 1.25mm? /AWG 16 x 2 cores with shield.
7 | between the ARG unit and Motor 1set | TOHMEI supplies connector for the ARG unit side.
Driver
Motor Driver installation screws Screw : M6 x 4EA,
8 |and plain washers and spring 1set Plain washer : M6 x 4EA, [Size : d6.4 x D12.5 x t1.6]
washers. Spring washer : M6 x 4EA, [Size : d6.1 x D12.2 x t1.5]
Cabile for ship use :
Ground lead .
9 . . 2set 2mm? / AWG 13 x single core
(for the ARG unit & Motor Driver) Outer diameter : ¢ 10-14mm/ ¢ 0.4-0.5inches
10 | Heat shrinkage tube A.S For cable wiring
required
. As For cable wiring
11 | Insulation tape required
12 Fuse between Battery and Power 1set 175A(to set near + terminal of battery)
Inverter
13 | Battery Switch 1set 12V, more than 175A (Continuous permissible current)

(Note) -This specifies only for 1 ARG. If you use more than 2 ARGs with same cable thickness,
please choose appropriate cable thickness that meet required capacity according to this

manual.

-When using multiple batteries connected, please prepare electrical connection cable

between batteries.
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2.2 ARG unit
(DSpecifications
Table 2-3 ARG unit specifications  (1EA)
Item Specifications
Name ARGA45T
Model MSM-4500T-A1
Dimensions 445 mm (height) x 715 mm (width) x 475 mm (depth)
17.5 inches (height) x 28.1 inches(width) x 18.7 inches (depth)
Weight Approx. 210 kg / 463 Ibs

Power supply

DC 12V(10.5~16V)
( SP-1500-212, MAA-25000B-A200 |

Ambient -10t0 40°C  %3)
(The safety device shut down the ARG more than 80°C, and ARG can be
temperature o ) :
used at temperatures below 80°C, including temperature rises.)
Power Approx. 0.9 kW (Max)

consumption *"

Steady-state : 0.55 kW (Max)

Steady-state : 0.4 kW (Max) =x4)

Anti-Rolling
Torque Approx. 4,500 Nm Approx. 3,500 Nm x4)
Angular
momentum Approx. 900 Nms Approx. 700 Nms :x4)
Rotational
speed Approx. 4,900 Nms Approx. 3,800 Nms :x4)
Noise *?) 70 dBA maximum
Vibration *2) 1 m/s? maximum
The ARG suppresses rolling motion of the ship.
The ARG applies a principle that the Gyro torque (force) is generated by
Performance inclination of the flywheel rotating at high speed.
The ARG stops automatically in abnormal conditions (excessive load,
abnormal temperature, etc.).
Others Start up duration to the rated speed: Approx. 30 minutes

To stop the operation completely from the steady state: Approx. 60 minutes.

* 1) Power consumption varies with the customer generator.

* 2) Measurement as per TOHMEI's specification.

The measurements data depend on measurements conditions (installation place,
measurements method, etc.).
* 3) Please use this condition when storing and transporting.
* 4) This specification is when ARG is running ECO Mode. Please refer 4.3(2) about
switching ECO Mode.
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(@External view

As shown in Figure 2-4, main external parts consist of Frame, Damper and Cover.
Main internal parts are Gimbal and highspeed rotating Flywheel.

Cover Power Connector
Damper
E Thermo Label
rame (reference)
H—ESSE-TO=
S &G B
Els] BO e

Blowhole

Installation points (4 places)

Figure 2-4 ARG unit external view

@Dimensions

The dimensions of the ARG unit are shown in Figure2-5.

M
—_— t: ..
1 ) U
. =r
P | - -T
& q
i SR
i |
L] a L]
v L t — \
610
N 715 ~ unit:mm

Figure 2-5 Dimensions for the ARG unit



@Nameplate
Make sure the nameplate on the ARG unit, which must be as shown in Figure2-6.

Model

Parts number

Manufactured date

Anti Rolling Gyro

Model:MSM-4500T-A1

—

—

d

\

Anti Relling Gyre
> TYP :MSM-4500T-A1
> P/ N :V07C68001-101  S/N: XXXX «

/,MFD 1 20XX . XX ’C€’ .::
RIAT EMINS4H
T470-0162 EHBEMEEMET KT EARTIE 51
TOHMEI Industries Co.,Ltd.

-

L~ Serial number

51, Kosaka, Haruki, Togo-cho, Aichi-gun, Aichi, 470-0162 Japan

Figure 2-6 Nameplate for the ARG unit
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2.3 Motor Driver

(D Specifications
Table 2-4 Motor Driver Specifications (1EA)
Item Specifications
Model MAA-25000B-A200
Dimensions 190 mm (height) x 400 mm (width) x 350 mm (depth)
7.48 inches (height) x 15.7 inches (width) x 13.8 inches (depth)
Weight Approx. 15 kg / 33.1 Ibs
Control method Inverter control
Ambient 1010 40°C *1)
temperature
Humidity 5to0 95% (with no condensation) *1)
Do not be exposed to dust, direct sunlight, corrosive or
Pollution Degree flammable gases, oil mist, vapor or water drops.
(Pollution Degree 2 (IEC60664-1))
Short C|rcg|t 100 KA
current rating
Single-phase 210 to 240V AC 50/60Hz
Power supply Convert the power from the 12V DC battery into AC by the Power
Inverter (SP - 1500 - 212).
Options
(outer connecting | The ARG’s operating is starting and stopping by Touch Display.
terminal)
Others The ARG’s operating condition is checked by Monitoring window.

* 1) Please use this condition when storing and transporting.

2 External view

External view of the Motor Driver is shown in Figure 2-7. The terminal and inverter
is installed inside.

Installation points (4 places)

Bracket for installation

Monitoring window \ N /

Ld —

/ 4
PL (Product Liability) Label /

O : Screw forlid (6 places)

Figure 2-7 Motor Driver External view



(@Dimensions

The dimensions of the Motor Driver are shown in Figure 2-8.
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Figue2-8 Dimensions for Motor Driver
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@Nameplate
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Make sure the nameplate on the Motor Driver, which must be as shown in Figure 2-9.

Model

Parts Number

Serial number

Should be same serial
Number as ARG unit

Rotational direction
Look the ARG

from the top.
CW:Right Rotation
CCW:Left Rotation

Manufactured data

© ® 9 @ 9O &

®@ 6 @ @ ©

MOTOR DRIVER

TYP : MAA-25000B-A200

P/N : V07CS62256-103

MODEL : ARG3. 7A

S/N = XXXXX

ARG MODEL : MSM-4500T-A1

ARG S/N : XXXXX

ROTATING DIRECTION : XXX

MGF : 20XX.XX

POWER SUPPLY : SINGLE PHASE 210-240VAC(50/60Hz)
FULL-LOAD CURRENT : 17.5 A

SHORT-CIRCUIT RATING OF THE EQUIPMENT(SCCR): 100 kA
MANUFACTURER:KOUDEN INDUSTRIAL CO.,LTD.

SUPPLIER:TOHMEI INDUSTRIES CO.LTD.

Figure 2-9 Nameplate for the Motor Driver
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2.4 Power Inverter
@ Specifications
Table 2-5 Power Inverter Specifications (1EA)

Item Specifications
Name Sinusoidal Power Inverter
Model SP-1500-212
Dimensions 83 mm(height) x 248 mm(width) x 421 mm(depth)
3.27inches(height) x 9.76inches(width) x 16.6inches(depth)
Weight 4.14 kg
Ambient 220 ~ 40°C  x1)
temperature
Humidity 10 ~ 95% (with no condensation) *1)
Input Voltage 12VDC(rating).  10.5~16VDC(operable)
Output Voltage Single-phase 200 to 240VAC 50/60Hz
Power supply 1500VA(EH)
Overvoltage, low voltage, reverse connection (internal
Protection circuit fuse), output short circuit, overload, overtemperature,

low temperature
* 1) Please use this condition when storing and transporting.

@ External view
External view of the Power Inverter is shown in Figure 2-10

Figure 2-10 External view of the Power Inverter

Note The power inverter is the commercial product or equivalent of "Denryou" Ltd., handling

and others depend on the individual specification of the product.
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2.5 Touch Display

(Dspecifications
Table 2-5 Touch display specifications (1EA)
Item Specifications
Name Touch Display
Model PFXGP4116T2D
Dimensions 90 mm(height) x 125 mm(width) x 39 mm(depth)
3.54 inches(height) x 4.92 inches(width) x 1.53 inches(depth)
Weight 0.22 kg
Ambient 0 ~ 50°C 1)
temperature
Humidity 10 ~ 90% (with no condensation) *1)
Input Voltage 12~24VDC(rating).  10.2~28.8 VDC(operable)

* 1) Please use this condition when storing and transporting.

(QExternal view
External view of the Touch Display is shown in Figure 2-11.

Display Screen .

Power Connector
1 /

%T/ Interface Connector
o,

Figure 2-11 External view of Touch Display



(®Dimensions

The dimensions of the Touch Display are shown in Figure 2-12
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Figure 2-12 Dimensions for Touch Display
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3 Before installation

3.1 ARG Gyro torques (moment)

In order to suppress the rolling of a ship due to waves or other external forces, every
ARG exerts a maximum torque of 9.0kN - m/1EA(approximately 918kgf-m /79,000Ibs -
in/1EA)on the hull of the ship, as shown in Figure 3-1.

M(moment) : Maximum 9.0 kN-m(approximately 918 kgf-m /79,000 Ibs-in)
F(force) : Maximum 7.9 kN x 2 (806 kgfx2 /1,800 Ibs X 2)

(\

AN

ARG unit

ship
F i M

Figure 3-1 Gyro-generated torques (moments)

If the maximum torque (moment) shown in the above diagram is generated, each of
installation bolts of the ARG must bear the loads of the magnitudes as shown below.

Tensile/compressive load on each bolt ------- 7.9 kN (806 kgf/1800Ibs)
Shearing load on each bolt ------rereverreeees 4.2 kN (428 kgf/940lIbs)

Shearing load
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3.2 Installation location and reinforcements for installation

(1) Installation location and reinforcements for the ARG unit.

Do not disassemble or modify without
authorization, and do not use the ARG for other

purposes.

Doing so could result in damage, malfunction, injury or
electric shock.

Choose the location for installing the ARG unit

appropriately in consideration for ship’s center of

gravity, balance, and reinforcement besides
convenience.

Not doing so could result in deterioration in the
performance of ship.

Ventilate the work space if the work related to the
ARG is in closed space.

Not doing so could result in poisoning depending on the
materials to be used.

Do not install the ARG unit in the following
locations.

Doing so could result in electric shock, malfunction,
damage to ship.

Locations exposed to wave, rain, wind or

direct sunlight.

Locations exposed to harmful gases, dust, liquid or
oil mist.

Locations without flat surface.

Locations where strength and stiffness of the hull is
not enough to withstand the maximum gyro torque
(moment), and a member from which the load can
not be transferred to the major members of the hull.
Locations exposed to vibration.

Locations where the specified ambient
temperature range.

Locations exposed to flammable materials or heat-
sensitive items.

Locations without a space of 200mm (7.9inches)
around the ARG unit. But if there are enough
space where the inspection and maintenance can
be performed, this space (200mm(7.9inches))
could be a target.

Locations where passengers can touch the ARG
unit easily.

@ Install the ARG unit in a place withstanding the maximum gyro torque (moment)
described in section 3.1 in the hull. (For example, a place where the load is
transmitted to the strength material of the hull)
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@If the installation part of the hull is not strong enough, an adequate reinforcement
is required. (Refer to Figure 3-2)

ARG installation surface (bottom view)

ARG installation surface (side view)

Example of addition of FRP rib, and reinforcement with iron plate.

Example of setting up iron trestle for FRP ship
Figure 3-2 Reinforcement of ship

®@Install the ARG unit so that their longer sides are perpendicular to the centerline of the
ship as shown in Figure 3-3.

Serial number (S/N) for the ARG unit and the Motor Driver
Odd serial number : counterclockwise, (look the ARG unit from the top)
Even serial number : clockwise, (look the ARG unit from the top)

« Direction of the ship

“> Rotational direction of
L K7 the Flywheel inside the
A = 4 ship
T /
(L
T
Case1 Case?2

Figure 3-3 Installation direction of the ARG unit
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@|If multiple ARG units are installed, the ARGs next to each other must rotate in the
opposite directions as shown in Figure 3-3.
The ARG unit and the Motor Driver with even serial numbers rotate clockwise,
(Looking the ARG unit from the top) and with odd serial numbers rotate
counterclockwise (Looking the ARG unit from the top).Please make sure that the
ARG unit and the Motor Driver has same serial number as a matched set. When
multiple ARG units are used, two types of the units (clockwise rotation type and
counterclockwise rotation type) must be used in pairs.

< For example : Multiple ARG installation >
(Case1) Install 4 ARGs
Odd serial number (S/N) : S/N 0001, S/N 0003 (2 units)
Even serial number(S/N) : S/N 0002, S/N 0004 (2units)

(Case2) Install 3 ARGs
Odd serial number (S/N) : S/N 0001 S/N 0003 (2 units)
Even serial number(S/N) : S/N 0002 (1unit)
OR

Odd serial number (S/N) : S/N 0001 (1unit)
Even serial number(S/N) : S/N 0002, S/N 0004 (2units)

(CAUTION) Serial number does not need to be consecutive number as described
above.

®Select the ARG installation area in consideration of space where can perform the periodic

inspection as shown in Figure 3-4.

installation area will become high in temperature owing to generation of heat by ARG
unit. Please ventilate the ARG unit installation area forcedly so that the ambient
temperature of the ARG unit installation area will be -10 to 40°C.

- = p Keep a space of more than 830mm (32.7 inches) around the ARG unit, and also more
than1000mm (39.4 inches) in one of four directions, front side, back side, left side and
right side of the ARG unit. (If the installation space is limited.)

Figure 3-4 Installation space for the ARG unit
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(2)Installation location for the Motor Driver

Refer to Figure 3-5 for installation space of the Motor Driver. Since the Motor Driver is
ventilated forcedly by the fan inside, make sure to have a space of more than100mm
(3.9 inches) on the top and bottom surfaces and more than 200mm (7.9 inches) on
the side of the Motor Driver to provide enough ventilation.

Do not install the Motor Driver in the following locations.
Doing so could result in electric shock, malfunction

Locations exposed to wave, rain, wind or direct sunlight.

Locations exposed to harmful gases, dust, liquid or oil mist.

Locations without flat surface.

Locations exposed to vibration.

Locations where the specified ambient temperature range.

Locations exposed to flammable materials or heat-

sensitive items.

Locations without a space around the Motor Driver.

Locations where passengers can touch the ARG unit

easily
The motor driver and power inverter have conducted structural
evaluation and test evaluation of Ignition Protection according
to UL1500 “STANDARD FOR IGNITION-PROTECTION
TESTFOR MARINE PRODUCTS-EDITION3”, but Motor Driver
and Power inverter use relays in it. In consideration of these
failures, install the motor driver and power inverter, which are
electronic devices, in a location where there is no explosive
atmosphere such as gasoline in accordance with Federal Law
(183.410).

T S

100mm (3.9 inches) at least
l (Upwards)

D [+]

200mm at least e 200mm at least
(7.9 inches) (7.9 inches)

0 o

T (Downwards)

100mm (3.9 inches) at least

v

Figure 3-5 Installation of the Motor Driver
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(3)Installation location for the Power Inverter

For installing the power inverter in a flat place, please set a space of 100 mm(3.9in) or
more on the upper side, left and right front and back.

Do not install the Power Inverter in the following locations.
Doing so could result in electric shock, malfunction

Locations exposed to wave, rain, wind or direct sunlight.

Locations exposed to harmful gases, dust, liquid or oil mist.
Locations without flat surface.

Locations exposed to vibration.

Locations where the specified ambient temperature range.
Locations exposed to flammable materials or heat-
sensitive items.

Locations without a space around the Power Inverter.

Locations where passengers can touch the ARG unit
easily

100mm at least

(3.9 inches)
100mm at least

(3.9 inches)
—

100mm at least
8 (3.9inches)

&

Figure 3-6 Installation of the Power Inverter
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4 Installation
4.1 Installation of the ARG unit

(1) Installation holes

Make the installation holes in the hull according to the holes in the frame of each ARG
unit as shown in Figure 4-1.

ul 568
(C|}_ _________________________ _?_
| |
| |
| |
=N |
| |
| |
| |
| | _
qi_ _________________________ —Q— unit:mm

p A

\ Installation hole 4EA Note) keep installation space

(For M20 installation bolt) for the ARG unit
as shown Figure 3-4

Figure 4-1 Dimensions for drilling the ARG unit installation holes

(2) Installation and fixing of the ARG unit in ship

@Sling up the ARG unit by its supplied Eyebolt as shown in Figure 4-2, and install the
ARG.

@ Install the ARG unit firmly on the hull, as shown in Figure 4-2. Fit the plain washer,
spring washer and nuts over each hole in the ARG unit frame, pass the installation bolt
with the rectangular plain washer from underneath the hull board, then fasten the bolt
with the washers and nuts that have been placed on the ARG unit frame.

@ If the ship is made of fiber reinforced plastic (FRP), it recommends reinforcing by
overlaying with FRP.

@ To prevent each bolt from losing, be sure to use U nut (lock nut) to fasten it.

® The installation bolts are 80mm/3.1 inches long.

® Tighten the 4 bolts little by little and evenly to a final torque of 130N - m(approximately
13kgf-m / 1128lbs-in)in a diagonal sequence. (Refer to Figure 4-3)

@ The stainless bolts might be burnt due to the fastening. It is recommended to apply the
anti-burning grease, etc. that can be purchased locally, and then tighten the U nut.
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U nut (M20 SUS)
Tighten torque:130Nm
(Approx.13kgf - m/11128Ibs - in)

Spring washer
(2-M20 SUS)
[Size: d20.2xD33.5xt5.1]

Plain washer
(Grade A M20 SUS)
[Size: d21xD34xt3]

Hull board (ref)

Reinforcement

FRP

Rectangular plain washer
(Grade A M20 SUS)
[Size: d22xD56x%t4.5]

Installation bolt
(M20x80 SUS) >

Figure 4-2 Installation of the ARG unit

O A L ®

A L

@ i®

Figure 4-3 Bolts installation order (example)
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The ARG unit is heavy (Approximately 210kg /
463lbs). Use crane which is suitable for weight of
the ARG unit.

Not doing so could result in injury or damage to the
ARG unit or ship.

Be sure to sling up the ARG unit with the attached
Eyebolt.

Not doing so could result in injury or damage to the
ARG unit or ship.

Make sure the following items when slinging up or
moving the ARG unit.

Not doing so could result in injury or damage to the
ARG unit or ship.

Eyebolts are tightened by regular torque.
Eyebolts are tightened in correct direction as
shown in Figure 4-4.

/\ CAUTION

® Do not place objects, sit on or step on the ARG cover.

The ARG cover is not made of strengthened material.
If you place objects, sit on or step on the ARG cover, it
could result in damage. During operation, the ARG
components inside the cover are rotating at high
speed. Therefore, the broken ARG cover could cause
injury or malfunction.

Do not hit the ARG unit or the Motor Driver against
the neighboring equipment or people when moving
the ARG unit or the Motor Driver.
And, do not give a strong shock.

Doing so could result in injury or damage to the ARG
unit and ship.

Be careful of the ARG cover’s edge when
handling the ARG cover.

Not doing so could result in injury.

Be sure to remove the Eyebolt and nut after
moving the ARG unit.

Not doing so could result in injury.
Keep the ARG hanger because it is used at maintenance.
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Be careful not to sling contact
the ARG unit.

Eyebolt : 4EA (Supplied)

Nut : 4EA (Supplied)

Tighten torque : 82.4~90.6N-m
(8.4kgf-m/735Ibs - in

~9.2kgf - m/808Ibs - in)

Be careful the installation direction
of the evebolt.

(Note) Make sure to adjust the direction of
eyebolt as shown with nuts.

Figure 4-4 Installation direction of eyebolts

X ARG installation bolt

) F _'_- _"", \1-. A\ ?

= Galvanic corrosion
 preventive sheet
laid on the surface
of the ARG unit.

RER 5 3 =

(Note) This figure is MSM-4000B1-A.

Figure 4-5 Galvanic corrosion preventive to the ARG unit
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/\ CAUTION

Take measure against galvanic corrosion when installing the
ARG unit in an aluminum ship.

Give electric insulation treatment or anodic protection, etc. to the
surface of the ship on which the ARG unit is installed.

Refer to Figure 4-5 for the example of insulation.

Not doing so could result in damage to ship.

Use all installation parts attached.

Not doing so could result in damage to the ARG unit or ship.

Be sure to tighten the installation bolts and nuts by regular
torque.

Loosening bolts and nuts could result in damage to the ARG unit or
ship.

Re-tighten the installation bolts and nuts by regular torque
after 1 or 2 days from installation.

Loosening bolts and nuts could result in damage to the ARG unit or
ship.
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4.2 Installation of the Motor Driver and Power Inverter
(1) Installation direction

A DANGER

The Motor Driver’s weight is approximately 15kg / 28.7Ibs.
Do not drop the Motor Driver when installing and removing
one.

Doing so could result in injury or malfunction.

Be sure to install the Motor Driver in the correct direction.

Not doing so could let water enter inside and result in electric
shock. (Refer to the Figure 4-6)

\
O

Install the Motor Driver in a metal or nonflammable surface.

Not doing so could result in malfunction.

The Motor Driver must be connected only to a matched ARG
unit. Make sure that the serial number (S/N) on the nameplate
of the Motor Driver has a same serial number as the ARG
unit.

Not doing so could result in injury or malfunction.
(Refer to the Figure 4-7)
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/\ CAUTION

O

Be sure to use the Motor Driver supplied by TOHMEI.

Not doing so could result in malfunction.

Upwards

As for the motor driver, it is also
g "\.‘_f‘_::J 3 possible to install on the floor as well
PL label s as on the standing surface as shown

on the left.

Figure 4-6(1/2) Installation direction of the Motor Driver

Upwards

Install the power inverter by mounting

on the floor as shown on the left.
And it is possible to install on the

standing surface.

Figure 4-6(2/2) Installation direction of the Power Inverter
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Anti Relling Gyre
TYP :MSM-4500T-A1

P/N :V07C68001-101
MFD :20XX .XX c E \

- RMIERARR
TATO-0162 S H V&5 A ET X F ST 51

TOHMEI Industries Co.,Ltd.
51, Kosaka, Haruki, Togo-chao, Aichi-gun, Aichi, 470-0162 Japan

S/N :‘f

Same
SIN 1) MOTOR DRIVER
2) TYP : MAA-250008-AZ00
¥ 3 P/N: VOTCS6225-103
@ MODEL: ARG3.TA

) S/N : XXXXX

@, ARG MODEL : MSM-4500T-A1
(7 ARG S/N : XXXXX
@ ROTATING DIRECTION : XXX

@ MGF : 20XX.XX

0 POWER SUPPLY : SINGLE PHASE 210-240VAC(50/60Hz)

() FULL-LOAD CURRENT: 17.5A

(@ SHORT-CIRCUIT RATING OF THE EQUIPMENT(SCCR): 100 kA
i MANUFACTURER:KOUDEN INDUSTRIAL CO.LTD.

0 SUPPLIER:TOHMEI INDUSTRIES CO.LTD.

Figure 4-7 Combination of the ARG unit and Motor Driver

(2) Installation method

Install the Motor Driver and Power Inverter following procedure.
Refer to the Figure 2-8 about installation dimensions.

@ Attach the plain washer, spring washer and screw to the attachment hole on
the upper side of the hull board. Then do not tighten screw completely and
open the gap to the extent that the bracket can be inserted between the hull

board and the screw head.

Screw*

Hull board e

row w

Plain washer*
(M6)

N Spring washer*

(M6)

* Please prepare these fasteners
by customer.

Figure 4-8 Procedure 1 for Motor Driver installation



Anti Rolling Gyro
Model:MSM-4500T-A1

@ Hang the Motor Driver on screws which are attached.

\ Hull board

Figure 4-9 Procedure 2 for Motor Driver installation

@ Attach the plain washer, spring washer and screw to the hull board according to
lower the attachment hole.

* Please prepare these
fasteners by customer.

\ Hull board

Screw*
(M6)

Spring washer* /

(M6)

Plain washer*
(M6)

Figure 4-10 Procedure 3 for Motor Driver installation

@ Tighten the lower screws and upper screws.



a) Panel cut dimensions

(3). Mounting method of the touch display

Drill mounting holes according to the panel cut dimensions.

W

R =
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Y

H

X

R

112.5mm(+1/-0 mm)
(4.43in [+0.04/-0 in])

77.5mm(+1/-0 mm)
(3.05in [+0.04/-0 in])

1.5~6mm
(0.06~0.24 in)

2~3mm
(0.08~0.12in)

b) Installation conditions
When installing it at an angle, keep it within 30°from the vertical.

0...30° 0...30°

For maintainability, operability, and ventilation, keep a space of 100 mm (3.94 in) or more

between the touch display and the structure.

mm

100
3.94
100
3.94

100
3.94

100
3.94

100
3.94

100
3.94

100
3.94
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c) Installation procedure
According to the panel cut dimensions, make mounting holes in the panel and mount this
product from the front side.

Insert the hook of the mounting bracket into the bracket hole of the touch display and hook
it.

Use a screwdriver to tighten the mounting bracket screws clockwise.

Attach the mounting brackets to the top and bottom of the touch display.

The proper tightening torque is 0.35 N-m(3.1 Ib-in).
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4.3 Wiring
(1) Before wiring
D The Motor Driver is able to input single-phase power supply of 210-240VAC. Please
convert the power of 12VDC(10.5~16 VDC) from the battery via a fuse into the single-
phase AC with the Power Inverter (SP-1500-212) and input it to the Motor Driver.

@ Please check not to take off the wiring which connected to the output terminal of Power
Inverter.

A DANGER

Be sure to turn off the power supply before
performing wiring.

Not doing so could result in electric shock.

Do not operate switches or perform wiring with wet
hands.

Doing so could result in electric shock.

Take off the metallic items (wristwatch, ring, etc.)
from your body before starting work.

Not doing so could result in electric shock.

Use insulated tools.

Not doing so could result in electric shock.

Wiring must be performed by qualified personnel.

Not doing so could result in electric shock, malfunction.

A DANGER

Protect the electrical wiring (equal to fixed to the wall
so as not to step on).

Not doing so could result in electric shock, malfunction.

/\ CAUTION

Make sure that the battery of the ship is same as
the specified Motor Driver's input voltage.

Using different power supply voltage to the Motor
Driver could result in malfunction.
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® The Touch Display has the function as shown in the under Figure. Please connect it to
the Motor Driver as shown in the Figure 4.

i) Touch Display switch
You can control the ARG remotely (start and stop the ARG in state of input main
power supply) by the Touch Display switch in the screen at the bottom center.

And, you can confirm the state of the ARG by color of the switch as following.

[Initial state] [Switch ON]

Switch Lighted up “ARG” Changed green color

(Grey color)

[Reached steady rotation]

Power W

4950 500

I
Reached the meter I\RG Q) f’

to maximum

Changed blue color




ii) Maintenance screen
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You can change the display screen to maintenance screen by the following switch.
In this screen, you can change the ARG to ECO mode. And you can dim the Touch

Display screen and confirm error log, error code and total operating hours as

following.

Total operating hours

Error log
(There are 4 Error logs
displayed, arranged in

chronological order)

[Reached steady rotation]

4950

Power W

H00
I
ARG (D) #

Switch

[Maintenance screen]

Total Hours: 1023

Error Log: 1 6

2 23
3 46

ECO Mode
off @ )

Dimmer Mode
(_ ®«ormal

Changed to ECO mode
by this switch

Dimmed the screen

by this switch

Returned to previous

screen by this home switch
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iii)Error indication
You can confirm the error occurred. If the error occurs, the ARG is turned OFF and the
“‘ERROR” is lighted up to red color. You can clear the error by touching the “RESET". But,
when the error state is still remained, you can’t clear the error even if you touch the
“RESET". In that case, please contact your dealer.

[Error occurrence screen] [Error log screen]

Power W

Total Hours: 1023 ECO Mode

ErrorLog: 1 18 Current (_®0n

2 6 .
3 23 Dimmer Mode

4 46 (__® Normal

l
OFd -

ERRORCODE  RESET,
Q) 1 [ERROR|

|

Cleared error by touching the

Lighted up to red color

“RESET” lighted up to green color.

Indicated error descriptions by touching the
“‘ERROR CODE” lighted up to blue color.

[Error code screen] [Error code table]
Error Code '1,2,3 Over current ocCn code contents
6,7,8 Over voltage OVn 1,2,3 | Over current oCn
10 Under voltage LV
18 Safety device alarm OH2 6,7,8 Over VOItage OVn
23 Motor overload oun 10 Under voltage LV
38,53 RS485 com error Er8,ErP :
_ 46 Outputphaseloss  OPL 18 Safety device alarm OH2
l 23 Motor overload OL1
2\
LnJ 38,53 | RS-485 com error Er8, ErP
\ 46 Output phase loss OPL

Returned to previous screen by
touching again the “ERROR LOG”
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(2) Wiring (system)
@ Figure 4-11 shows the overall electric system diagram.
@ Figure 4-12 shows the overall electric circuit.

Do not short R/L1, S/L2 power input terminal of the
Motor Driver and U/T1, VIT2, W/T3 connecting
terminal of the ARG unit between terminals.

Doing so could result in malfunction.

Use appropriate tools for wiring.

)
!

Not doing so could result in electric shock.

Be sure to perform wiring correctly.

Not doing so could result in electric shock.

Be sure to insulate electrical wiring connections.

Not doing so could result in electric shock.

Be sure to install the circuit breaker switch between
the power supply of the ship and the Motor Driver.

Not doing so could result in electric shock.

Be sure to use electric cables specified in this
manual.

They must be as short as possible and their
conductors must be as thick as possible. Be sure to
use cables for ship use. They must be conformed to
standards or regulations of your country.

Not doing so could result in malfunction.

Use crimp terminals of appropriate shape, size
and power rating for each unit.

Not doing so could result in electric shock.
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!

Connect the ground lead of each Motor Driver to
the ground connection point in the ship. Connect
the ARG ground lead by securing the one of the
cover installation bolts.

Not doing so could result in electric shock.

Connect the ground lead of each Power Inverter
to the ground lead of Motor Driver.

Not doing so could result in electric shock.

/\ CAUTION

Never remove the electric wires that have already
been connected inside the Motor Driver.

Doing so could result in malfunction.

Do not use the Motor Driver terminals other than
those described in the wiring diagram of this
manual.

Doing so could result in malfunction.

The adjustment work of the touch panel (Refer to
Figure 4-13) must be performed by qualified
personnel, who has completed the ARG
maintenance training.

Wrong key operation could result in malfunction and
trouble.

Do not lock the power cable between ARG and
Motor driver together with other wirings. And each
wiring should be as short as possible, and do not
loop. Do not connect the ground of other
equipment to the Motor driver housings.

Not doing so could result in electromagnetic

Interference.

— 44 —
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(3) Connection terminal size for the Motor Driver

Table 4-1 indicates the connecting terminal and its screw size for the Motor Driver.
Crimp terminal is supplied to customer.
Please refer Figure 4-13 for the location of the connecting terminals.

Table4-1 Connecting terminal and its screw size for the Motor Driver

Crimp terminal
Terminal screw
Terminal name ] size Descriptions
size
(Supplied)

RIL1, SIL2 M4 V5.5-4 Input terminal from the power
supply

/T1, VT2, W/T3 M4 V5.5-4 Output terminal to the ARG unit

X, CM2 M3 V1.25-3 Terminals for safety device

0V, +24V M3 V1.25-3 Terminals for accessories (for
outer connections)

Chassis ground M4 V5 5-4 Terminals for Ground connecting
to Power Inverter

@(Ground) M4 V5 5-4 Terminals for Ground connecting

to the ship

(4) Wiring method of the Motor Driver

@ Remove the lid to perform the wiring for the cable and the Motor Driver.
Take off 6 screws of the lid to remove the lid. Perform the wiring on the terminal board
inside the Motor Driver.

How to remove the lid

A. Take off O screws of the lid. (six screws)
B. Pull the lid in the direction of the arrow.

(Do the opposite steps to close the lid.)

@ Perform the following cable connection on the terminal board inside the Motor Driver.

Terminal name of
the Motor Driver

Cable between the ARG unit and the Motor Driver (For power) u/r1, VvIm2, W/T3
Cable between the circuit breaker switch and the Motor Driver R/L1, S/L2

Cable between the Touch Display and the Motor Driver oV, +24V

Cable between the ARG unit and the Motor Driver
. X, CM2
(For safety device)

Cable between the ship’s ground and the Motor Driver @ (Ground)

Connecting cable
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@ After removing the lid, there are terminal board with a safety cover as shown in
Figure 4-13

| Touch panel

Control terminal
A

Main terminal
AL

e
R/L1{S/L2 | T/L3|U/T1{V/T2|W/T3 D r ] Y2 |+24V +24V|PLC| OV | SW |CM1| X |CM2| X4

v« ~—1 1 4 Chassis S~—~—

ground For ARG (For Safety Device)
For power supply
For ARG unit (For power) For Touch Display
For ground lead Connect to ground lead
for Power Inverter

For shield cable for Power Inverter

Figure 4-13 Terminal arrangement of the Motor Driver

The Motor Driver is still charged with an electric

voltage just after turning off the power supply.

If performing the wiring after turning off the Motor
Driver, wait for at least 5 minutes after turning off

the power supply. Further, make sure that the lamp
of “the Touch panel” is off.

Not doing so could result in electric shock.

Fix cable with clamps so that the cable from the
Motor Driver isn't pulled.

Not doing so could result in electric shock.

Be sure to place the lid of the Motor Driver and
secure it with screws after completing wiring and
inspection.

Not doing so could result in electric shock, and
malfunction.




Anti Rolling Gyro
Model:MSM-4500T-A1

@ After performing the wiring completely, place the safety cover on terminal board,
tie down the electric wire and place the lid and tighten it with 6 screws. Please let
the cable through the hole of the lid’s bottom.

® Fix cable by a clamp so that the cable from the Motor Driver is not pulled.

Touch panel

The Motor Driver is still charged with an
electric voltage just after turning off the power
supply. If performing the wiring after turning off
the Motor Driver, wait for at least 5 minutes
after turning off the power supply.

P | Further, make sure that the lamp of “the Touch
panel” is off.

Not doing so could result in electric shock.

J//8R\\\\

®

Do not lock the power cable between
ARG and Motor driver together with other

wirings.

Figure 4-14 How to check the electric voltage just after turned off the Motor Driver
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(5) Wiring of the ARG
Perform wiring correctly as shown in Figure 4-12.

@ Assemble the connector (For power and safety device)
Please assemble the cables using the supplied connector (crimp type) to connect
the ARG unit and Motor Driver according to the steps below.
If the assembling is not performed in the correct order, you will not be able to
assemble it. Using an inappropriately assembled cable will cause malfunction to the
whole system.

Do not operate switches or perform wiring with wet
hands.

Doing so could result in electric shock.

Do not solder the socket contact and cable.

Doing so could result in electric shock.

o Be sure to use appropriate tools and follow the

procedure shown in p51 to p59 for assembling the
connector.

Using inappropriately assembled cable could result in electric
shock, malfunction.

Make sure the cable line from the small hole (crimp
side of the socket contact), and then crimp it.

Not doing so could result in electric shock.
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a) Make sure that the following parts are included in the box.
r—xN 'Mf:;
o -9

: R
Gl
1

L
R

Plug (1EA) Backshell (1EA)  Cable clamp (1EA) Socketcontact (5EA)
(including 1EA spare)

b) Pass the cable, which is prepared by customer, through the cable clamp shown
above. If the cable prepared by customer could not go though the cable clamp
shown above, remove the outer film and roll up by insulate tape to make the
cable thinner and make sure that the rolled up cables can go through the cable

clamp.

¢) Remove the insulation film of the cable according to the dimensions below.
Roll up the shield line.
i ) Power connector
50mm/1.97inches -

-] 10mm/0.39inches
/r

Cable

Shield line = \_ Y B ——;

Remove outer film Clamp area

d) Connector assembling orders are M—@ as shown below.
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e) Let cable clamp (D) and back shell (@) pass through the cable.

f) Check the crimp side of the socket contact ().
The side with a small hole in the cylinder surface is the one to be connected
with the cable. The side with a slit in the cylinder is the one to be connected
with the connector (male) of the ARG unit.
(Refer to below figure.)

g) Pass the heat shrinkage tube through the cable.

h) Install the cable, which outer film was removed, to the bottom of the socket
contact (@), and then crimp it.

ARG unit side

Crimp side
(Connect the cable)
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i) After crimping the each cable, insulate it with heat shrinkage tube. For
insulating the crimped area with heat shrinkage tube, refer to the photos below.
Cover all the shield line with heat shrinkage tube.

j) Insert the crimped socket contact (®) into plug (@) until it is locked. Refer to
the photo below.
Make sure that the outlet of the plugs and the corresponding cables are as

follows.
OPower connector
Plug side 1 — U/T1 Cable side
2 — VIT2
3 — WIT3
@ (Ground ) — shield (D))
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k) Connect the Plug (@) and Back shell ().

l) Connect the Cable clamp (D) to Back shell (@), and then tighten the cable
clamp thread.

m) Connect the assembled connector (female) and the ARG unit connector (male).
Make sure that it is locked and connected properly.

Check of the signal cable and the power cable.

Power cable

Example of the connection
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@ Assemble sleeve
In the cable between the ARG unit and the terminals of Motor Driver for Safety device,
please use the sleeves supplied by TOHMEI to connect to the ARG unit.
Please strip the cable, insert it into deep in the sleeves, and crimp them.
After that, please insert the sleeves (Female) to the Safety device sleeves (Male) until

that you hear some sounds.

Cri dsl F I
fimped sleeves (Female) Safety device Side sleeves

(Male)

Do not operate switches or perform wiring with wet
hands.

Doing so could result in electric shock.

Do not solder the sleeves and the cable.

Doing so could result in electric shock.

0 Be sure to use appropriate tools and follow the

procedure shown in p41 to p45 for assembling the
connector.

Using inappropriately assembled cable could result in electric
shock, malfunction.
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@ Ground lead connection for the ARG unit

Connect the ship’s ground lead and the ARG unit’s ground lead.
Connecting of the ARG unit’s ground lead is shown in Figure 4-15.

Ground lead and crimp
terminal are not supplied.
Please prepare by

4 customer.

|

ARG earth point

Route the ground of ARG
Body from one place of the
cover mounting bolt.

Also peel off the ground point
paint.

Stainless steel hexagon upset bolt with
built-in washer (M5x12)

Tighten torque:2.55 to 2.8 N'm
(Approx.26.0 to 29.0 kgf-cm, 23.0 to
24 .8 Ibs+in)

Figure 4-15 Ground lead connection for the ARG unit
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(6) Wiring method of the touch display
a) Connecting communication cable

Be sure to disconnect the connector from the touch display before wiring.

Touch Display
Interface connector

Touch panel

LAN cable (Supplies)

Inverter

RJ-45 connector
@ 4
o (v] 5 <:I

Remove the case and insert
the LAN cable from the side.

© 00 N O O A LN

Customers must wire all connectors on this side.
Please prepare parts other than the LAN cable.
Line type : Cable for ship use, 1.0mm?AWG17

Use a bar terminal or strip the insulation to a core wire length of 0.28 inches.

[IRJ-45 connector Pin arrangement

Seen from the end of the LAN cable Inverter mounting side

CJLAN cable line color

: white/orange : white/blue

Note. The cable wire colors other than
: orange ‘ gre.en No.4 and No.5 may be different,
: white/brown they are no effect on the wiring.

0o N O O

1
2
3 : white/green
4

: blue : brown
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Use a flat-blade screwdriver to loosen the terminal screws.

Insert the cable at the junction.

1 : cable
2 : connector

Tighten the corresponding terminal screws.
The proper tightening torque is 1.735Ib-in.

Insert the connector into the touch display.

) @
(2) Connecting the power cable

Touch Display Motor Driver
Power connector Terminal

+ A +24V

/\ —
— /\ oV .
I
FG 7

Line type : Cable for ship use, 1.25mm%AWG16 (Ground lead : 2mm%AWG14)

Use a bar terminal or strip the insulation to a core wire length of 0.28 inches.

Wire in the same way as a).

However, the tightening torque is 1.95 to 2.2Ib-in.
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(3) Wiring example

Power connector

Interface connector

FRENIC-Ace
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5. Test Run
5.1 Before test run

Check the following before doing the test run.
(1) Check the prohibited condition in attached “Anti Rolling Gyro Operation instructions”.

Do not remove the ARG cover.
During operation, the inner parts of the ARG are rotating

at high speed.

Doing so could result in injury.

Do not block the ventilation of the ARG.

Blocking the ventilation of the ARG could result in
malfunction.

The ARG is not waterproofed.
Never operate the ARG when it is exposed to
seawater / rain.

o

Doing so could result in electric shock or malfunction.

If you notice an unusual noise, vibration or any
other abnormality during operation of the ARG,
immediately turn off the power supply to shut
down the ARG.

Keeping the ARG running under abnormal conditions
could result in unexpected accident.

L~

Use all installed ARG units.

Using only a few of them could lead to excessive load,
and it could result in malfunction.

If the 80 or 90 of the thermo label discolors, contact
the Sales Agent.

Not doing so could result in damage to the ship,
malfunction of the ARG or injury.

If there is any oil leakage from the damper, contact
the Sales Agent.

Not doing so could result in damage to the ship,
malfunction of the ARG or injury.
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/\ CAUTION

Do not allow extraneous materials and dust to
enter through the blowholes of the ARG unit.

Doing so could result in malfunction.

Do not approach the ARG unit while the ARG is
operating.

Doing so could result in injury.

It takes approximately 1 hour until the ARG
completely stops after the remote switch has

been turned off.

Do not approach the ARG unit and the Motor Driver
until the ARG completely stops.

Doing so could result in injury.

Do not touch the ARG unit during operation or
soon after the ARG stops.
Doing so could result in a skin burn due to the hot
surface.

ARG cover.
Doing so could result in malfunction.

® Do not damage electric cables when handling the

(2) Attach the product liability (PL) label below (PROHIBITED USE Don’t operate in
heavy weather, with high waves or strong winds.) to somewhere around the Touch
Display switch to start and stop the ARG.

A\ f& & DANGER

EREL
R SR DM ERE T
ARGEFERLIZLTTFEL,

DO NOT USE

Do not operate the ARG in
heavy weather, with high waves
or strong winds.

(3) Perform the inspection according to the check sheet in Table 5-1.
This inspection must be performed by the specified agents that have received the
training.
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5.2 Test Run
Please operate the ARG according to the procedure below.
(1) Starting
[ @ “Turn ON” the battery switch. ]

»*:Due to the characteristics of the power inverter,
there is a time lag of about 10 seconds until power
is supplied after the switch is turned on.

[ @ “Turn ON” the circuit breaker switch. J

.

[ @ “Turn ON” the Touch Display switch by touching the switch. ]

.

<30 minutes later’ >
@ If the test run is performed on the sea, anti-rolling function
becomes effective in approximately 30 minutes after starting.

[Initial state]

Switch
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[Switch ON]

Power W

ARG (D) #

Lighted up “ARG”

Changed green color

[Reached steady rotation]

Power W

4950 500

I
ARG () #

Reached the meter

to maximum Changed blue color

*1) The ARG takes approximately 30 minutes to reach rated rotational speed after
turning on the Touch Display switch.
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(2) Stopping
[ @ “Turn OFF” the Touch Display switch by touching the switch. ™ ]
{} | @ Make sure that the Touch Display switch is gray color. |
[ @ “Turn OFF” the circuit breaker switch. ]
[ ® “Turn OFF” the battery switch. J

*1) After turning off the power supply to the ARG, the ARG stops its operation gradually.
It takes approximately 1 hour until the system stops completely.
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5.3 Restarting

Operate the ARG according to the procedure below if the ARG is restarted due to
anomalies.

[ @ “Turn OFF” the Touch Display switch by touching the switch. ]

@ @ Make sure that the Touch Display switch is gray color.

[ @ “Turn OFF” the circuit breaker switch. ]

| @ Make sure that the ARG is stopping completely 1 hour later. |

( ® “Turn ON” the circuit breaker switch. ™ ]
[ ® “Turn ON” the Touch Display switch by touching it. )

<

< 30 minutes later>
(If the test run is performed on the sea, anti-rolling function
becomes effective in approximately 30 minutes after starting.

*1) If you turn on the switch back before the ARG unit has stopped completely, self shut
down circuit may occur due to over current.
In this case, release the over current protector of the Motor Driver and then restart
the ARG.
It will be better not to restart the ARG for at least 1 hour after shut down.

*2) The ARG takes approximately 30 minutes to reach rated rotational speed after turning
on the Touch Display switch.



5.4 Fast return functions

(1) Description of the functions

The ARG has a function called “Fast return functions”. It is a function that the ARG
will not be turned off even when the Touch Display switch is temporarily turned off for
a moment. This function is valid under the following conditions.

Anti Rolling Gyro

Model:MSM-4500T-A1

- If the ship temporary uses an electricity from the shore power to start the ARG
and then change it from the ship (batteries) to supply the electricity.

- If there are some batteries on the ship and want to change the generator to get
applicable electric capacity during the ARG’s operation.

A customer does not need to prepare extra parts or wirings to get this function.

(2) Procedure for fast return functions
A customer does not need to do special operation to get this function.

Table 5-2 describes the procedure to recover the ARG after the Touch Display switch is
temporarily turned off. When you use this fast return function, check this table
procedure, and Touch Display screen all the time.

Table 5-2 Procedure for automatic fast return function

Touch Display
No. Operation ARG’s condition Power ]
generator Touch Display Switch color
switch
1 | The ARG Steady-state ON ON Blue
is in operation rotational speed
Change the
Touch Display Reduce the
2 switch (Turn off rotational speed ON OFF Gray
the switch)
Change the
3 TOI.JCh Display Restarting ON ON Green
switch (Turn on
the switch)
4 Steady-state ON ON Blue
rotational speed

Note 1) When temporarily turning off the Touch Display switch with the fast return function used,
keep the power generator ON all the time. If you change it to OFF during its operation, the
protective function of the Motor Driver will be started and the whole system will be stopped.
Note 2) If you operate the ARG for the first time, follow the procedure below and Section 5.1 “Test

run’”.

(DTurn on the main power generator — (@Turn on the circuit breaker switch

—  (@Turn on the Touch Display switch
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5.5 Safety functions

The ARG has a safety device to stop the ARG automatically. When the ARG is
operated under the following conditions, the safety device operates and the ARG
stops.

- The ARG generates excessive load by the operation under stormy weather
or excessive high wave condition.
+ Ambient temperature of the ARG becomes high.

If the safety device operates, the “ERROR” in Touch Display screen is lighted up
red color even when the Touch Display switch is still “on”. (Refer to Figure 5-4)

And error log is indicated “18” in error log screen.

Please contact the ARG dealer according to No.5 of Table 6-1 in paragraph 6, if there
is possibility that the safety device operates.

[Error occurrence screen] [Error log screen]

Total Hours: 1023 ECO Mode

Errorlog: 1 18 Current (_®O0n

2
22 Dimmer Mode

46 (__® Normal

GRRORCODE.  RESET
O

AN
Indicated “18”
Lighted up red color
[Error code screen]

Error Code 1,2,3 Over current OCn

' 6,7,8 Over voltage OoVn

10 Under voltage LV

18 Safety device alarm OH2

RE Motor overload oLl

38,53 RS485com error Er8,ErP
_ 46 Outputphaseloss OPL Error contents

(caution by safety device)

OF

Figure 5-4 Touch Display screen when safety device operating
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5.6 Power Invertor
When the battery capacity decreases, the unit detects a voltage drop (10.5V or less)
and shuts off the power supply, and an alarm sound.
The alarm will continue to ring if it is not released. so please switch the main switch on
the back of power inverter to the center (O) position on first, turn it ON (-) again on
second.

Or, please turn the battery switch off on first, turn it on again on second.

Main switch OFF
or
Battery switch OFF
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6 What to do in case of operational problems

(1) If any abnormally is found after installation, check the system according to Table 6-1.
(2) If none of the symptoms in Table 6-1 applies, please contact your sales agent whose
address is shown at the end of this manual.

Table 6-1 Fault finding table for the ARG

No. Problem Possible cause Step to take

Check the wiring including below.
Check if primary power is available.
Check the connection of the terminals R/L1,
S/L2, of the Motor Driver, which must be
connected to the power supply.
+ Check the connection of the terminals U/L1,
Power circuit is V/L2, W/L3 of the Motor Driver, which must be

incorrectly wired or bad connected to the ARG unit.
connection. +  Check the terminals other than specified in this

manual are not used.

Check the connection between the Battery power
and the ARG.

Check the connecting terminals of the Motor
Driver, which must not have any foreign metal
residue attached.

Check the wiring including below.
Check the safety device between “X” and “CM2”.
Check the ground lead and shield line whether it
is connected to the ground terminal instructed in
this manual.
Check the safety device wiring whether it is not
broken.
Check the connecting terminals of the Motor
Driver, which must not have any foreign metal
residue attached.

- Test the circuit wires to check the connection
The ARG failure.

Signal circuit is
incorrectly wired or bad
connection.

does not Check the wiring including below.
operate Check the Touch Display between “+24V” and
1 |even though “O\”.
the_tpﬁvyer Check the ground lead and shield line whether it
switeh 1s is connected to the ground terminal instructed in
ON. Drive circuit is this manual.
incorrectly wired or bad +  Check the Touch Display wiring whether it is not
connection. broken.

+  Check the connecting terminals of the Motor
Driver, which must not have any foreign metal
residue attached.
Test the circuit wires to check the connection
failure.

Circuit breaker switch +Turn on the circuit breaker switch again
is not turned on. according to the procedures in this manual.

Battery Power is not
producing enough
power.

Check the capacity of the battery power, which
must be fully charged.

Stop the ARG completely, and then restart
: according to the procedures in this manual.
;?:;?&gg tggfg}sﬁ IS » Check the Touch Display switch whether it is
completely stops after turned on before the main power. Make sure to
shutdown turn off the Touch Display switch on first, turn on
: the main power on second, then turn on the
Touch Display switch on finally.

The Touch Display

switch is not “ON” + Turn on the Touch Display switch.

The ARG stopped + Turn the breaker switch off, and then turn it on
running when you again after confirmation which the rotation of the
restarted. ARG slow down.
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Table 6-1 Fault finding table for the ARG

No.

Problem

Possible cause

Step to take

Breaker
switch trips
immediately
after it has
been turned
on.

Power circuit is
incorrectly wired.

Check the short circuit of the power circuit
between the battery and the ARG unit.

Check the ground lead and shield line, which
must be connected to only the terminal specified
in this manual.

Check the Motor Driver’s terminal. It must be the
one specified in this manual.

Check the connecting terminals of the Motor
Driver, which must not have any foreign metal
residue attached.

Ground fault.

Check the short circuit of the power circuit
between the battery and the ARG unit.

Check the ground lead and shield line, which
must be connected to only the terminal specified
in this manual.

Check the Motor Driver’s terminal. It must be the
one specified in this manual.

Check the connecting terminals of the Motor
Driver, which must not have any foreign metal
residue attached.

The ARG
stops after
turned on or
during the
operation.

The power is not
enough in the battery.

Check the capacity of the battery power, which is
more than the sum of the one of the ARGs.

The battery power to supply the ARG is also
used for another equipment, which consumes
large amount of electricity and it causes the
battery power to insufficiently produce the power.

Electric shut down
because of turning
other equipment on.

If other equipment is turned on, it decreases the
voltage momentary and it stops the ARG.

Please turn on the other equipment first, and then
turn on the ARG.

Operation of the safety
device

When the ARG is operated under high ambient
temperature, stormy weather or excessive high
wave conditions, the ARG may stop.

Cool the ambient temperature by ventilation, and
contact the Sales Agent.
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Table 6-1 Fault finding table for the ARG

No. Problem Possible cause Step to take
Check the type of the connecting line for the
ARG whether appropriate shield line is used.
Check the both side of the shield line if it is
GPS, radio grounded to the designated point specified in this
or other manual.
equkipment The ARG's noise is Keep the distange be_t\{veen oth_er equipment and
4 | Mmakes affecting the other the ARG and/or its wirings. (Noise may be
noise when - , : i i i
the ARG is equipment’s noise. Isuptilnmr))osed on AM radio depending on the
: ocation.
Ic?peration. gr:}gck the ground lead between the ARG and the
Adjust sensitivity when the image of the Fish
Finder is noisy and distorted. Refer to the
operation instructions of the Fish Finder.
Check the serial number of the ARG unit and the
Motor Driver to check they are the same.
%‘iﬁ%ﬁgl\g?enc% on Check the connection of U/T1, V/T2, W/T3
: terminal of the Motor Driver and U, V, W cable of
the ARG.
There is a mechanical resonance point in the
The ARG ARG during the time that rotational speed
makes becomes steady. Please wait until it becomes
5 | unusual Effect of resonance steady rotational speed.
noise or If there is a resonance to the hull or wall, take
vibration. appropriate measures to increase the strength
and rigidity of the material of the hull or wall.
When the environmental temperature is low, the
. bearings might make some noise especially just
Eafrfﬁcé?;tﬁpg ironmental after the starting. Wait until the rotational speed
P ' becomes steady, and then make sure that it does
not make the noise any longer.
Oil bleeding Oil adhering to the seal area during damper
o | /leakage | Early familarity in manufacturing may temporarily come out. Wipe it
from the damper : gain.
dam If the leak continues, please contact the sales
per agents.

(Note) To restart the ARG, please follow the Section 5 “Test run” of this manual.

7. Compliance with European standards

The CE marking on ARG indicates that they comply with the essential requirements of the
Machinery Directive: 2006/42/EC, the Low Voltage Directive (LVD): 2014/35/EU and the
Electromagnetic Compatibility (EMC) Directive: 2014/30/EC issued by the Europe. They

conform to the following harmonized standards.

By connected with external EMC filter (Okaya; 3SUP-HE50-ER-6, TDL-Lambda; RTEN-

5060), ARG satisfy EMC Directives.

Using the following harmonized standards

: ENISO 12100:2010

: EN 60204-1:2006+A1:2009
: EN 61000-6-2:2005

Machinery Directive
Low Voltage Directive
EMC Directives

EN 61000-6-4:2007+A1:2011

8. Compliance with Ignition Protection

ARGA45T satisfy the requirements of Ignition Protection by conducting structural evaluation
(expect Motor Driver and Power Inverter) and test evaluation according to UL1500
“STANDARD FOR IGNITION-PROTECTION TESTFOR MARINE PRODUCTS-EDITION3”
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BEHFEOER
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DRI ESF T _XEFAIZ R L TV E
T, TOERREERL TRV ET D & BERAHK
DJFRK L7020 F£97,

ZOFRREEGEL T,
HE A2 A D AJREME,

MoV FnET oL AT EIL
Eftﬁ%ﬁ’ﬁéﬁ F TR~ DOHE N RE
SNHENEERLTNET,
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ﬂﬁ%‘@o\ b
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=
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(5> fiRAk
FEEEZRLET,
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R

FHROBET
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“WEBIC L AR BRLET,
. @i (LPsFrrzl) BRLET,

(%
AkrrngiL, @ ome

u/E%XE—VCT Li@‘

O

(—fFE7)

-80 -



Anti Rolling Gyro
A MSM-4500T-A1
DAL

>
A 5 B DANGER

G 6 e NS kAT

LU L

DO NOT DISASSEMELE
Co not disas semble or madify

the ARMa ar use 3 subshiute
Ton wiry of iy parts,

A = 12 DANGER
A PRERSIOT PR
DANGER OF
ELECTRIC SHOCK
Lo nal remnve electrical
cannector.
= Ak JFURNEEEN
HRELE ERIERE =Y
A\ & CAUTION 5 AE B CAUTION
BREL _ Bt A
e T R
DO NOT PLACE DB.ECTS %\ | HoT SURFACE
Do rot place objecls, sk o — Du ywl lwuch ARG few
cr stap on the ARG cover. damper] durirg operation.

PHZEARIE
A% BEDANGER
Eilkg- A1
ARG & R ALY I e AT
LT AL,
® DO NOT CLOSE
g ot close the
blowholes of te ARG
unic

ARG A1&
RELBR. PEZEIE, FAER

=

&
il

A & & DANGER
ETiElE

WRlIZRIERl SR TFOHE
HLHHT A TFM

DANGER OF ELECTRIC
SHOCK

Waring musk be pertormed by
qualified persennal.

SEEELE
+ =4 I FRIH T
[ =AM

DO NOT DISASSEMBLE

Dw not opan the Moter Driver's
liel.

k.
]

T A5 WDRECRE S0V
LV P,
DO NOT CLAOSE

e
Oa not close the blowholes at
the Moter Driver.

Qe P

T—H KA
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Anti Rolling Gyro
A MSM-4500T-A1

1.3 ARG Huft -5 EEDFEEIE
ARG ZEUFt B LUV EBEER SN AL, LT OIEE JITRTARET TSN,

BER

—REEREH
Bt OBIECORABEEE LT HATRRETHICEELTTE,
B OISR AEE LT HATREE+HTERLTTS,

ATERIEICDUNT
OB EEEZICREOIMTBEET>TTFEL,

BaDFERIZONT
BROBHEORGARDINOIGE . BT ZITHENTTSLY,

R RER (S BIE I DLV T
ARG RADETHIEI. MDD E D NTUREDMATEREY. HE A ET T
SHTEBLTGEELTTELY,
MR IEREDIETOREEGYES,

SOe WV

MREADE{TIZ DT
IL—DEBEIFEEBREINTL. COFYTEBZENEHFIEETH>- TS
LY,
ARG O ESEGEEX. ERIEFOHBHKEBENToTLESLY,
E—RRSANIFIEBEEIN-EOEFERAL, BRI ZORGEBEEDIEEHE
IBZSFHTLIEELY,

FHEERIZDL\T
ARG OREBEES LUV RARIEEIIBHEZZ T BHEENEHRELTTIL,
 EEERICERARELISARESISEEEELL. CORMMTEREEE
[CEEBLTHLIBEV LIFERFEEIERLTIZELY,

ARG DEZE[ZDILVT
© ARG KIALE—ERSANRUNBRERETIEAT. REDESOMA
DERITRHSTFEN, FEBEFIVNTFORRELYET,

-82-



Anti Rolling Gyro
A MSM-4500T-A1

1.4 IRROMER

BELTWS. HHNE. BBRARGZELTVNDEES . ZOFEFMFZETHIENT
Q=

(+HS, MPEDRRELYET, (BBR—T P92)
ARG KK, E—FFZM4/N\ BV FERZREZTT H5E L. LLITDIGRT
IZIREZLTTFSLY,

- ESTEX. KRENET-LEGRT

- FSIIGRT

- MEDEUNGRT

- IRBIDAELNGRT
HWEORRELGYES, (BB~R—T P92)
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Anti Rolling Gyro
A MSM-4500T-A1

1.5 fR{KIZERAS (BRI

ARG %57fELT1=Y. ARG DHERIMERYEZ =Y (FIEZLE) . D A&
ALY HE BB, &E, 1A BREDRELEBYETS,
(BRR—2 P109)

o ARG AKDEIHHEL. MOED . 352 REDIKIEEED . Bl EE+

DFTEEBLTGEELTTEL,
A EREDIETORREZYET, (BEBA—Y P.109)

ARG B9 2 EEMNFAHZEM TITHON SIS S (F BRELTTSLY,
FERSNAMBIZESTIE, PEDRRALLGYVET, (BB~R—2 P.109)

ARG KIKIFLL T DIZATIZERELTTRELY,
- RO E. B EXAFEOHE-OEERT
- BELGAHRRE. BRE. FMILZRNEDEWST
- A FESAIGRT
- ARG DRAFEICHHICTHALNDRE. RItEZH L. MIADEELR
#M~ ARG DREFTEINEHHIGA
- IREND ISR
- EESN-ARRESHERNOSZT
- BEEICERYORIC LS EEZTHL DN EVGRT
+ ARG A{ADEFE 200mm LI LD ERMEHER TE S50

EX]
© RMELSBRRICMESCEDTERNGR
BE. ARG RKADHIE. MADHE. KKDRRAEBYES,
(BRR—2 P109)
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Anti Rolling Gyro
A MSM-4500T-A1

E—AFSANEUTDERICHRELTTEL,

- RO E. B EXAFEOE-SEGRT

- BELGHRRE. BRE. FMILZRNEQEWGT

- AR FESAIGRT

- IRENDDIELNGAT

- BEIN-ABRREEHERNOZT

- BEEICERYORIC LS EEZITHLDO M EVGRT

- E—ERSA/ D FEE 200mm L EDEMEER TEDBH

- EMENBSITMSZ LD TELVGR
BRE. HE. KKOREELVET,
E—ARSA/N, INT—A273—43(E, UL1500°STANDARD FOR IGNITION-
PROTECTION TESTFOR MARINE PRODUCTS-EDITIONS3” [Z 4 LY.
Ignition Protection( s KAREE)DIABREHEZEREL THYET A UL—%FEA
LTWET DT AVIVEDREEFTEKDGENECAICEGELTTSEL,

(BBR—2 P113)

1.6 fRA~DEUT

® E—ARSANADERIZH 15 kg T, Wi, WAL OBIZIEEFSHENT

TELY,
48, MEDQEE LY ET . (BRA—T P.119)

E—ERS4/3 D ANmF (RIL1, S/L2 wF) . RO, H HmF (UM, VT2,
WIT3 8i5F) (. 3 F ] THEfE G2#8) LB TSN,
MPE, KKDRRELGYFET (BBA—Y P.129)

BERROEHEERE, 2TEREY>TRBL TR,
BEORELLYET, (BEBA— P125)

ENEFTERRMVFERELEY., BRERZITHENLTTEL,
REDORRAELLYET, (BEBA—Y P.125,136)
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Anti Rolling Gyro
A MSM-4500T-A1

c E—HRSANEIR OFF &, LIZKDEEFE—SRSM/N\RIZEEAFv—o

SINTHYET, E—2RFA/N\ER OFF RICERBIEEXLITSIHEE. T—42F
FANEREEWLT 5 DAL, ZYF/ARILAHLTLI=CEZEHEFRL . BLfR

EEZERLTTSU,
REDREETYET, (BRR—2 P134)

(7A%, LLLIZ ARG Kk, MIADHBDORELELGYFET , (BER—T PAMT)

o ARG AT EEY (#1210kg) TF . BEBICH UL —2 BEHALTTEL,

ARG KAZ#RY LT E. M TERADHRE LIFRT7ARILLEERALTTS
LYo
(143, £ <X ARG KiK., MMADBIEDRALELYET,

(BEBR—Y P117)

ARG KADEMEFIZIE, LLTFDIEEERLTTSELY,
- BLEFATARILEDRERLITRDMFTOEN TSI E,
- TARILEHDE 4-4 TR BT ARICES> TSI &,
(+h%, £LLIE ARG &K, A DBEIEDRALLYETS,
(BBR—T PA17)

E—ARSANDOETARAZEBLTFo>TCTFEN, BT ARZHEEZTHRET S
EKDENAY, RE. KKDRERELYET, (K 4-6 BH)
(BEBR—2 P.119)

E—ERSANE ZERFOTRYICERY T TTSLY,
KKDREREBYES, (BBA~R—2 P119)

E—HRS4/\¢& ARG AIALDEFIL. HAEHLENRFEOTLET, #aRIC
RESINTLSYUT7ILES (ARG SIN)ZfEEL. B— DA AHEELS K
SITEHELTT L, (K 4-7 SH)

[Th. MEEDIRREEGYET, (BEBR—Y P119)

EXRICEEY (58, BFEHE) (4L TT LY,
REDRRELGYET, (BHBR—2 P125)
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Anti Rolling Gyro
A MSM-4500T-A1

A &’

BEMERTREZEZEALTTEL,
REDORRAELLYET, (BBR—2 P.125)

BEREREXST. ERIEDEHEERENTOTFELY,
BE. Mg, KKDRAELGYET, (BEBA—Y P.125)

BEREROERMERICHIY . ARICH-BEULIEEZFERALTTEL,
RE. KKDREREGYFT, (BRR—2 P129)

FEHRIER (T, FERICEBLTT SN,
RE. KKDREREGYFT, (BRR—2 P129)

ECARDEERTEDI, T HRBELTT SN,
BE. KKDORAELZYFET, (BRR—2 P129)

BREE—FFSMN\DMEIZIE BT TU—HEHRELTTSELY,
B. KKDREELGYFET (BRR— P129)

T KEICEBOLRR (R 2-2) DLOEFERALTTREN, - EHAT
—JIUIF JIS C 34MM0(MAEREMNR) IEHL. TESRYEL KWLM E
FERALTTSL, KKDERELZYET, (BRR—2 P129)

EWBOERIR TR, YA X BAICHo-EFIHRFEFERLTTSEL,
BE. KKDRRAEBYET (BBR—2 P.129)

E—ERSANRDT—RIGFHLMAEDT —RRA U MIEHLTT I, Fz.
ARG RADT7—XRIE. ARG R EITRDT7ARILEEHEREEDT—RRA>
FCT7—RERERILMERL. MEADT—RRA DML TT S,

REDODRRELLGYET, (BHBR— P130)

INT—AN=BDT—RIFFNoE—ERFA/\DT7 —RimFITHEMLTTE

A
REOFRRAELBYES, (BBA~—2 P130)
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Anti Rolling Gyro
A MSM-4500T-A1

=T ILABIDRENENESIZ, E—ERSA N\ r—TLEISVTEHET

MRRICEIEL TTSLY,
IL\%O)JE&E:L)i—g—O (%%&_9 P134)

EE%? RIRFE TR, E—FESMN\DEL, HRITHSETRLELEDLTTSEL,
BE. Mg, KKDRAELGYET, (BRA—2 P.134)

Y PA37~145 IZRTIEF T, BYLGIEZEAL. IRV PZHMITTTFS
LY,

Flo BROMIALTHEATHERE., HE. AKDRERREGVET
(BBR—2 P.136)

Vryhav B RO MLHBIZENTOS/NSBARNS T —T LD IR HERET
EHRETHLOTTELY,
BE. AKORRLBYET (BBR— P136)

N\ EE

ARG A{kN/\—(%. BEHHM THYELADT. ARG AkN/ \—0 L IZHEH
® H1U, ABESFY . BRI YLET EAN—DOBBEREAGYET . 1. £

i, h\—REBOEEA SR THEEL THY., AN—DBELET L. (+H3,
HMEDREELZYET, (BEBR— P118)

TS/ \ATERICERSN TOSEHRIL, B CBRYSNSBEOTTSLY,
BEQRRAELYVET, (BRR—2 P130)

AEDEREBEEICEREHSIN TOGEWE—ZRSAN\IRFEFEALLGNLTTSL,
HEDCREETYET, (BEBA~R—2 P.130)

E—ERSAN\RIZHB "2V F/ARIL" (P135 BB DX—1@1EIX. HEEZIT=
H—ERIVUNDAIEITHENTTIEN, 3BoT. F—BEEToTLES L.
RIEBNOCBEDRREETYET (BBR— P.130)
ARG EE—ARSA/N\ED/NT—r—T)LIE, thDERE—FEIZEF LAV TS
LYo FLERMRITIEL W—TEESBNTEZEN E—2RS// XD ERIC, fthizz
TSV RERBRLELTZE,

B/ ARXFREDRRAELGYET, (BEB~R— P.130)
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Anti Rolling Gyro
A MSM-4500T-A1

N\ EE

>

ARG KK, E—ERFANEBRHTHEEZE. ARADYOANCHLLGNEIFELT
TEW, F= BMVEEBEEZLGNTTSL,

(753, 3 LLIE ARG, MfADHIBDREELBYES, (BRR— P118)
ARG H/N\—ZERSBRIZIE. ARBIEELTTELY,

(TADRRELZYET, (BBR—2 P118)

ARG KRADFEIL T#%. ARG B LIFRAT7ARILMEIERYSNLTTELY,
(THADRERELEYET
T AT FURBICHERAT 528 KUNITRELTTSLY,

(BEBR—2 P118)

ARG RADERE L. FEDMARMAESMEERALTTSLY,
ARG KK, MADBEDREELYFT (BRAR—2 P118)

ARG KADQEUTARILNF b DFEFIHIE B TREMNLI THET T TTEL,
EFRILNF Y DRAIZE>T ARG K&K, ADHEBOREELYFETS,
(BBR—2 P118)

ARG KIADEfTMD 1~2 BRERIZ, HEML I THELFEOZEERLTTSL,
BFRILNF Vb DIRAIZES>T ARG KK ADBEORELLYVETS,
(BRR—2 P118)

7ILSRIC ARG RAZIMYM 1556, EREREMBOBREZEL(IMFED
RBRLEFILREBBEFEREL)BRYMA T TTSW, BAHIZR 4-5 ITRLE
Y, MADBEBEDREELYET, (BRR—p.118)

E—ARSANIE, BT LHIEEOLOES ATV, H—. B EEDLET
LEBOMBORELLYET, (BER—T P.119)

KD Ny T —BRNO/NT—A U N—FEHE—EIRSANANANESNEEEN
BELTWSIEERERLTTELY,
HEORRAELYET, (BRAR—2 P125)
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Anti Rolling Gyro
A MSM-4500T-A1

1.7 FEEx

ARG KIADHN—ZERYHNSIZNTTSLY,
ARG DEEIHIL. NERDE A EETEEL TS0, (TADREELY

E3 (BEBA—T P.146)

ARG DBERE A% SEAENTTELY,
ARG KK, E—FFSM/\OREAERELY . HIE. KKDFERELGYFET,
(BBR—2 P.146)

ARG (&, BA7KHBEICGE>TOWE R A BIKMFICHMNo1=FrL. ARG ZHfxf

A
B [CEBEERNTTE,
BE. HEORELRYET, (BEA— P.146)

BEPICET ERGRIENRELLEES . F-TOMOFRICADEEIC
K[FNEEFF . EBIZERZ“OFF’IZLT. ARG Z{F LS ETTELY,
ZTDFFEGRERITHEEOLBERESISEITRRALLGYFETS,

(BRR—2 P.146)

L~

BLETERIHER. EEREHSETTILY,
BHEBIYDLLBVERTERINET L BRGEFHSMMYKIEDRE L
BYES, (BEBAR—2 P.146)

A NIZEBRFEN TS —FESARILA 80 £L<KIE 90 O EFRIZEMADLNTLY
DI A XERFEEITERLTT LY,
MADIEIE, ARG DHPE, (THDERELZYET, (BHBAR— P.146)

FUNTHENAHDZE(E. RFTEITERLTTSEL,
Rt DS, ARG DHE. (THADERELYEYS, (BRAR—T P.146)
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Anti Rolling Gyro
A MSM-4500T-A1

N\ EE

ARG DERBRAMNEY . MEFEZANLZNTTSLY,
MIEDRRELZYES (BBR—2 P147)

ARG DEFH L. ARG KRIKITEDHELNTTELY,
FTADERELYZET, (BEBR— P147)

ARG [ETARTLARLYF“OFF" D%, BLFULFETITIE. § 1 BRELHHY

E3
T2FIETHET ARG KIERUE—FZRFANITEDIHNENTTEL,
(TADRRAELZYET, (BERAR—T P.147)

PIFEDRRAELZYFT, (BRR—2 P147)
HN—DERA/ENLETIGEEE(E, REBRBREITOIRIE. 7—TILERKE
SEBVRIITERELTTSLY,

BIEDQRRAELBTYES, (BRR—2 P147)

ARG B E LU, FILRLITSKDMIF. BiRELESHT=6 . ARG K{KI“fiih
ELNTTSELY,

1.8 ARG ZREY HI5E

o

ARG KRAREE—FRSANRUNERZRETSHE(X. FEDESOHA
DEBIZFESTT LY,
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Anti Rolling Gyro
A MSM-4500T-A1

2 BROHR
21 fREmEMrcEYELES
ARG (I, ARG KIE, F—=F RTAN NU—A N =F  ZyFTL AT LA,
BLO, RPN TOET, MY AT D01, £ 2-1ITRTF =y
7 UR e ZHERIZRY ., K21, 2-2, 2-3 D855 2 E 2R LTSIV,
Flo, 22D0bD1F, BERTFEWCLEESETIORLIBBEWELET,

BELTLS. HEIVE. BESRELTVDEE. D
FERAZETHENTTSUY,

(FH%, BMEEDRRELYES,

ARG Afk, E—HF54/\, &Y., HBREREET S
AL LUTOBFIEEELTFL,

- ESAR . KD EH LI DEG

© TSR

- BB

- FHOLBH
HEORELBYFES .

ARG Af& E—EFSAN
(MSM-4500T-A1, 1 &) (MAA-25000B-A200, 1 &)

2-1 WO PEOER (D 1)
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Anti Rolling Gyro
A . MSM-4500T-A1

INT—A21\—5
(SP-1500-212.1 &)

N

BYFFARTLA LAN 7 —2 )L
(PFXGP4116T2D. 1 &) (LC5EU-UTP-BL-10)

%X

2-2 e OTEOMHEE (LD 2)

-93-



Anti Rolling Gyro
A . MSM-4500T-A1

HAKER S PR
TES
(ML M20 SUS. 4 &)
(M20 SUS. 4 f@&) [*Hi%& :d21x D34 xt3]

BRIV
(M20 x 80 SUS. 4 &) @@
DS BRTES

[ErafES (KEFH M20 SUS. 4 18)
(2 & M20 SUS. 4 &) [*Fi% : d22x D56 x t4.5]

[sHi% : d20.2xD33.8x15.1]

...........................................................................................................................................................................................................................

""" T REA
elelel®
=
TARILE Tk
(M12,4 K) (M12 SUS.4 D)
* KB E ARG AAICEMH R ETRESh TV ET,
ARG B AR Y F 8 dR

SO

Pioarl o W2 Lol o
51&
{@L,‘ 5fEH 1 ﬂﬁl%{%]

(148) (118

2-3 WEBOHE OMEER (Z0 3)
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Anti Rolling Gyro
A . MSM-4500T-A1

r—7 IVECHR FRER &

LGes W oo

E—AFSA/\E R A gl =
E—ARSA /B4R EEHT *éfjﬁf?’“m
E&EinF (V1.25-3 12 {&@) 2 @)
(V5.5-4 10 &)
........... RATELE
P~

NRG

ARGAST INETALLATION MANUAL
ARGAST B

e T AT RIS 008
NS AN AR )

/MOHMEI
B EEEAE]I(1 D ke EAE (1 )
/\ f& % DANGER .
EAmE
® AESERRLL TR ANTI ROLLINGGYRO
e L T T F
:/?an__'»_’_:nw?at_'!et with nign waves (i ks o ;_
3 il | JAPAN
Z2EINLU K ANR—=ZN)L(1 K GE)

F) EHBDODN—IRNIVEEFEREEHIZRE>THMELZS Y

2-4 MR OTE OHER (LD 4)
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Anti Rolling Gyro
A . MSM-4500T-A1

#2-1 ARG F=v 27 U AR
5 54 wr | PR
ARG Kf{k MSM-4500T-A1 1& ]
F—X% K5 1,8 | MAA-25000B-A200 145 []
INT — N
s SP-1500-212 145 []
B PFXGP4116T2D 14 []
B yFT 4R
°© hva =
7 A R LC5EU-UTP-BL-10 14 ]
EfFARL B (M20X 80 SUS) 4 K L]
Urv r(ay2zF v k) (M20 SUS) 4 {8 []
k ITHE4 (2 5 M20 SUS)
A PRI [F1%:d20.2 X D33.8 X 15.1] 4 1 L]
ki SERE4 (/MRS M20 SUS) 4 18 0
[+]1::d20.2 X D33.8 X 15.1]
SR 4 (R M20 SUS) 4 1 n
[~+1#:d22 X D56 X t4.5]
- TA RV (M12) 4 K [
T HE A
+ vk (M12 SUS) 4 K []
Iy~ arH s b
(CE01-#08S-C1M-10) 5 L]
Ny vz (CE01-22BS-DS) 1 {H L]
‘:['f iﬂ?ﬂ +5 7 (CE01-6A22-225C-DO) 11 O
N e e " 0
(CE3057-12A-1-D)
2 —7 (PC4009-F-WP) 2 {IH []
r— T VEER | B— 2 R T A B R T
i (V5.5-4) 10 1A -
= KT A \ERR TS b1
(V1.25-3) 1218 =
wSfERE BT EmEE [ARE] 1 it []
gl i B = 1 it []
HN—F YL 1 ¥ []
L R 14 L]
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Anti Rolling Gyro
A . MSM-4500T-A1

3 2-2 PBEH PEHEMY A B
No. " H E ik
; Ry T Y —EJE 1t ARG 1 54721,
DC12V (DC10.5~16V) R RIEEES 0.9kW UL E
2 | TVL—HAAL vF 10 | &% HAH 200~240V. 10A
JIS C 3410 #ifFH AR UEML S,
3 ARG K{Ek~F—% KT A /[ 15t 2mm?2 L X 3
&h) 77 fc SNIE : d13~25mm
— L R
. . JIS C 3410 #iftH B R UEHL T,
N7 U =R 21 -
4|~ s 15 | 38mme S LG 2K
Ny T ) — TR A E T
JIS C 3410 #ifF ERRUENL S,
2 N _|:|_ uN
ST e 2mr/n LLEX28 ()
N NI+ d13~25mm
~TVL—HNAAL v F . . .
5 e RS AN 2 | = RfFE
e 8 NRT— A U R— BN T T 7 hEie
(==Y F AT
a2 & M)
A TTART A | IS C 3410 st E L,
6 ~F—HF KT A4 H 12 0.75 mm2 LI | X 3 4
) 7 i i '
1 PR AR L
S A BB EIR '

—L RfFx

GE)V1 BH-YDRBERSERLTVNET 2 BULEER—4 —J I TTHAICLEDEEX. &2

[CRRHEDBEICHEOMOARIERELTTELY,

NyT)—BRT.ERON\YT)—2EELTTERICADGRIE. Ny T —HOERT

—TIWATHEBEESEL,
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#*2-2 BHEk FREMY A

Anti Rolling Gyro
A . MSM-4500T-A1

No. I H o fif%
8 E—H N7 B HAT, 15 M6 x4 A, 3 L M6 x 4
SR 1T AAREA 2 5 M6 x4 {#
.= . T mm? L x B (3F
(ARG KIEH, E—% K7 A ~H) ST+ b 10~14mm
10 | BAUHET = — 7 & | r— T VECR A
1M | g7 —7 b | r—T7 VR
Ea2—X
12 sty ) —ER 1t 175//;% — DT IR
~ 8T — A L= A [ o
13 | Ry T Y RAA vF 1R |12V, 175A Ll s s B

()1 BHEYDOBERSERLTVEY .2 BULER—7—J I TIERIZGSEHEE. &8

[CREBDBEICE>EROARTIERELTTELY,
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Anti Rolling Gyro
A . MSM-4500T-A1

2.2 ARG K{k
Otk
#*2-3 ARG KK (1EHY)
H H kR
£ FR ARG45T
T MSM-4500T-A1
sPOE BARK 445 mm (FS) X715mm (hE) X 475 mm (B47)
" & %210 kg
fo PR RS B 10 ~ 40 °C  %3)
N7 U —ER
EIF DC12V (10.5~16V)
(SP-1500-212, MAA-25000B-A200 1% )
o #& E K 0.9 kW, E# 0.55 kW LL T RS 0.4 KW LLF x4)
WA kvs % 4,500 Nm #1 3,500 Nm  *4)
4 E B & #7900 Nms #1700 Nms x4)
[EI #9 4,900 rpm #1 3,800 rpm  x4)
g & *2 70dBA LT
= ®) *2 1m/s? LI'F
- MOBRENZUGET HEE T,
. " « ARG [T, F#[AlfizT 2 a~v Ml Z LIk~ TV v A by (J1) M
T+ 2O wE
BAETHHREBEZIGH L TWET,
- BN GRAr, BREEES) CHEELRE LET,
P TEHERRIRAE & 72 5 F CTOREM K 30 45
TEHEEREE ) D B2 1IR3 5 F CoRER] ) 60 4r[H

*1) BEEEOAN TV —FEBICL > UXMBEBINRLDL 2080 £7,
*2) W HLESRMCRHAI L7 3UiE & 722 0 £,
FHAME I, FHZRME GRESDT. FHAIGIESE) [Tk THEZRY 7,
*3) RERE - BEIF S Z ORI THERT 2 X 5 BEVWWEZLET,
*4)::%;FT%¢Lt%é®&%&&Di¢oI:%~P~@@@@4an%j£
I EN,
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Anti Rolling Gyro
A . MSM-4500T-A1

M 2-4 189 LB, EIZTL—Lh, FoN AN=LERESNTVET,
NEBICIE, BT 22 b, @mEEERT 57 74 R A —LBRRESNLTVET,

HIN—

PAZaFN

FHAIRI A

| H—E5RL

(5%)
H—EFLIE-TO>
o O O
0 80 80

fatRERfHED (4 &R

2-4 ARG KARDANBIE IR

®~11E ARG AIKD~EIZIX 2-5 L 72> TH Y £,

./.
1 il
E n

= __ H
|

445

/F L ] L] L L ] \\
y LT : |
L 3l |
| 715
= =

2-5 ARG KD~
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Anti Rolling Gyro
A . MSM-4500T-A1

@D NG
ARG FARDEEHITIE, K 2-6 |- TREHNE L - TRV 32 &2 TR
AN

Anti Relling Gyre

> TYP :MSM-4500T-Af e vuTaEs
| P/N :V07C68001-101 | S/N: Xxxx

/
1~ MFD :20XX XX g =
weEs 1% C€ /
/] AT EMDESH
T470-0162 F5NR 5 W EL BT KF&EAFT/E 51

TOHMEI Industries Co.,Ltd.
51, Kosaka, Haruki, Togo-cho, Aichi-gun, Aichi, 470-0162 Japan

2-6 ARG A{EDER
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Anti Rolling Gyro
A . MSM-4500T-A1

23 E—EFFAN

@ fhk
#2-4 E—FZFT7A47 1EHEY)
H H 1t =3
4 B EF—HX KT A
UV MAA-25000B-A200
POk 190 mm(i5 &) X 400 mm(iE) X 350 mm(B17)
B & #1115 kg
il 7 X AR —=Far hr—ILK
el P VL i A -10 ~ 40°C *1)
it FHE it 5 ~ 95% (FEELRNZ L) *1)
##% 7 14 (SCCR) 100 KA

W HLFH 210V~240V  50/60Hz
w IR N Ny T U —EPRIT ST —A 23— F(SP-1500-212)iZ & > TAZiIZ
B CATILTLZE N,

B % RE ot . s bR
(Sh e 3 1) HoFFT 4 AT A %EHLTARG ZHBERB I OMEIEL £,

Z DAt ARG N EFICEERI L CWAMWE=X THRTHZ LN TE 7,

1) RER - BEIRF S ZORMFICTENT 2 L9 BN LET,

@ SR
2-7 IZE—H FIARNONBIRREZ R LET, NEBIZIE. Wwra, 1/ —

BENE S TN E T
i o RAAERTER (4 )

AN WEREAT ST b
:E = g H:QQH“'._}-\.\ ‘EHL‘ o
\ N : - //

’ ():%mﬁmu<6ﬁm>
0 \\\
aa \.h::x a
PLS AL e /

27 E—F FITANKEDNERR

Btk
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Anti Rolling Gyro
A . MSM-4500T-A1

@tk
EF—H RTANRNOTEZK2-8 L7g>THBY £7,

|
B &
L1s 5] |
. THq, =M =
50 4— 0B
L] s ——1 < "=
i T i prass
|||| H“[l . |
EH_ML.J =] : PN

]

clalge E

A + Esg |
) o
|! )

®| ||
] . o R =2 |
B 215 i . 185 | {25
' 350 1 B 180 =
t”} B{I:mm
* [ ]

X 2-8 F—X% KT7A 30Ok
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Anti Rolling Gyro
A . MSM-4500T-A1

T—H RTANRNOERITIEL, K2-9 IR TRENEL R TV ET L%

THERR T Sy,

-

a0

RS

E—R LS4
SYTILES

ARG KK & E—D
)T ILES
[El&x A A
ARG #EMNSRT
CW B[EEx
CCW:E[a#x

SLEFAR

® @ ® O

©@

® Q @

®@ & @ @ ©

@

MOTOR DRIVER
TYP : MAA-25000B-A200
P/N: V07CS62256-103

MODEL : ARG3. 7A

S/N : XXXXX
ARG MODEL : MSM-4500T-A1
ARG S/N : XXXXX

ROTATING DIRECTION : XXX

MGF : 20XX.XX

POWER SUPPLY : SINGLE PHASE 210-240VAC(50/60Hz)
FULL-LOAD CURRENT: 17.5 A

SHORT-CIRCUIT RATING OF THE EQUIPMENT(SCCR): 100 kA
MANUFACTURER:KOUDEN INDUSTRIAL CO.,LTD.

SUPPLIER:TOHMEI INDUSTRIES CO.,LTD.

M 2-9 EF—X 71 DK
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Anti Rolling Gyro
A . MSM-4500T-A1

24 IXD—AN—4

Dtttk
& 2-5 NT—AUN—31EHY)
H OH ft =3
4 B E5E XU — o =X
UV SP-1500-212
POk 83 mm(E &) x 248 mm(E) X 421 mm(B17)
B 414 kg

il 38R A PR -20 ~ 40°C  x1)

G RERLE k| 10~ 95% (FEB LRV &) *1)

AR Y NS 12VDC(E#%).  10.5~16VDC(EI{EFHE)
H BT AZWEHAR  200~240V (B1EsAAE),  50/60 Hz (B1&: T AE)
BT 1500 VA (ZEH%)

P— i@%}}\_ﬁ%‘é‘}i @%\fﬁ\(ﬂ\?%ﬁt :1‘~/’<“)
RS, A, IR, KRR

1) RERS - BEIG S ZORMFICTHEMT 5 L 5 BEWWZLET,

Q4 &R
2-10 [T/IT—A U N—BDN BRI ERLET,

2-10 /XU —A L 3—2 OIMETER

HE ANT—A =%, st 182 o EililREITFHEYETHY . B HNED
i3 Z DR DERIAARIC LV £,
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Anti Rolling Gyro
A . MSM-4500T-A1

25 3YFT4RT LA
@ H#%
F&2-5 FVFTARTLA(1EHIY)

H H 1t 3
EAI i) Sy FT A AT LA
UV PFXGP4116T2D
RIS 90 mm(E &) X 125 mm(fiE) X 39 mm(#1T)
" B 0.22 kg

5 FH IR R R 0 ~ 50°C 1)

G RERLE k| 10~ 90% (FEB LRV &) *1)

AR NS 12~24 VDC(E#).  10.2~28.8 VDC(HERIEE)

1) RER - BEIR S ZORMFICTHERNT 2 L9 BV LET,

@ HERAK
-1 ITRTEBY L ET,

FRERaRI A
)

>
A 3—T1—R

/ SPSY.

W

2-11 BYFTART LA DHERIK

A}
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Anti Rolling Gyro
A . MSM-4500T-A1

Oti&
BYFTARTLADTEFR 2-12 £ERYFET

|
| ]

|
@l < o 15 T mm
& 2= L &8=s | T L
| | I *E- '"'_ In
104.5
L 411 "'
112 d B
. 441 * e
" 124.9 ,( -
492 L
‘ 047
t 4—"‘5—_
B Mo 8
¥
v =
¥ -

X 2-12 X vFT 4 AT LA DHE
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Anti Rolling Gyro
A . MSM-4500T-A1

3 fREAICERY T SHETIC
3.1 ARG OHLERE
ARG |3, RZEIZ L DR OREN 2R S 5729 ¥ 3-1 D L H 12 F kK 9.0 kNm/1
(918 kgf-m/1 &) OHI bV RICKR L TRALET,

M 5K 9.0 kNm
F :®RKX79kNx2

fintk

3-1 b r HAREX

EFE MV 7 % ARG ARIRDIAF ARV M CHE LE T &, AL 1 RN
TRLOMEE R £,

VARG T2 Y DR REAMERTE e 7.9 kN (806 kgf)
1A T2 0 DO JUBFE e 4.2 kN (428 kgf)

tAMREAR

53R/ [EMERTE A
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Anti Rolling Gyro
A MSM-4500T-A1

32 BREBADREE. RUHHR
(1) ARG AKIKDFRELGHTORE, K UHHiH

ARG Z 5 fZL1=Y. ARG DER B mZERYEZ =Y (RIE
BUE) D RRICERALEYT HE, B, BE. (1A%,
REORAELBYET,

ARG RADEFHIE L, DB D NFTURFEDMIKME
e, A EE T HICEBLTEELTTIL,

MAEREDETOREELGYET,

®
!

ARG (2B HEEMARBEEMTITHONAERIE, 5K
ZLTTSW, FRASNDIMHICEI TR FEDREE
BYFES,

ARG KIKI[ZLUT DIGTISEREL TS,

- K. R BT EREZED L -SAUMERT

- BEGHRA BE. RIK, A ML RNEDEVGFT

- R EMNESLISAT

- ARG DHEAFEIC+NICTHAONIBRE. BItEH
L. WADRELIM~ ARG DOREFREHIEHDIS
AT

- IREND D EUNGFR

- BESN-FABEERESEFERNDISAT

- BRI ORI KD EEXZITHEDHENG
T

- ARG X{EDEE 200mm LI EDEREEERTES
B
LAL. EEARMNTEEALE, ZDZERI(200mm
UBXBREGYET

- EMENBRGICHBZEDOTELWGRT

BEE. ARG KIADHKE. MEDHE . KKDRELELY
EX I

DARG AKIEDFEE LN, AR DO TARG DI AFTE 1243 2155 E 2 H 58
BT (B 213 IR DSREET A ~ MBI D K 9 72557 2 @E L TR IV, £z,
ARG (I KRICE T 2REGFTOMIMET M2 2R okit &> TRV £ 17,
Z DS, ERBUTEIE RO & 2 5T 23 E LT RSV,
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Anti Rolling Gyro
A . MSM-4500T-A1

@b L. ENIRECHIMEEZ A LRWEGE T, BRESITICH o fimae EmL TR
W, (BB 23218 LET,)

ARG I

| ARG Hefitii (B

FRP U 72BN L, A CTHiSR L 74

FRP MK L. BREE & 28 L7 fil
32 kO

QARG AfEOHfHE, MOMEFTHENCH LT ¥ 3-3 DL HICEFHANEMITRD
EOICEELTRE W,
ARG Ak BLW E—¥% K740 U T NLER (SIN)
W DOYE - ARG KIKZ Ed B CERER
B OG- ARG A% Ein b i CAEEx

« MDETH
RERI=55
z%————77754¢4—ww
y

yal

|

R\
\l‘ |4
|

l

[\

[EERA A

- —
-

b 4

(

]
]

(
\

]

1 1 5l 2
3-3 ARG A{KDHUfT 7 [
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Anti Rolling Gyro
A . MSM-4500T-A1

@ARG ZHMBERET HHAL. M 3-3 DXL 5 I2B#ET 5 ARG ORISR ENE
x5 X9 Il T RE,
ARG BLW =X K740 ARG v I 7 L& E (SIN) O (RKZ Lo R
THEEE) & (RKEZ B ACAEEE) CHREEFMARRY £, LVEE
LT MTEL 72912, ARG Ak BE T—% FI A RO H SN TNED
ARG ¥ U 7V (SIN) % ZHERTEE | EEEMHRFZIL SIN OEH L a7 dica ~
TCIHHIEEET LD THEE TSIV,

<Pl BEEHEROLE >
(#11) ARG z &7 4 BT 556
U T NS (SIN) 73&% - SIN 0001, S/N 0003 (2 )
U T NS (SIN) 2ME# - SIN 0002, S/N 0004 (2 )

(12) ARG %z &5t 3 6T 256
U TNAEE (SIN) 234K : SIN 0001, S/N 0003 (2 &)
U T E S (SIN) AMEE - SIN 0002 (1 H)
E/elEe
U TNEE (SIN) 23#%L : SIN0001 (1)
T EE (SIN) 23ME%L 0 SIN 0002, S/N 0004 (2 &)

(F) YU TAESHEHOXIITERETHLLETDH Y A,
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Anti Rolling Gyro
A . MSM-4500T-A1

B®ARG KIEDOBR BRI EMEMRAITO Z LR AMEIZ, [ 3-4 [ TRTHUS T A2 ~_—
AHEB L TEELTRFIV,

—>  FEE 200mm LLEDZEMZEHITTTS, B, REBFTE. ARG DRERICLYE

REBYET, SO0, ARG HEBHOBERENS 40°CHU T LEEHIT. BER
FEALT, BHANET>TTE,

- = p  EAIARIZ830mm L. RI.E.£.ADEELHND 1 AMIZ 1000mm LLE

(2)

DZEFMMNBLETY , (ARG RADETRYSNLARBTISFTDIES)

3-4 ARG AK{KDHUff A~ — A

F—H KT A NOFBE LT ORE

E—H R ANOESHIEI 3-5 DEUF AR—RAZTRELTFIVY,

E—H RTANE, RO 7 7 2L 0isflmnEHEZ L TCWET O T, ETFmicix
100mm LA b, ZACIE 200mm LA EOZeR 2 R L, SR ZE bRV X
INZHUTT TF &V,
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Anti Rolling Gyro
A . MSM-4500T-A1

0 FE—ERSANFILUTOSHHRIZEELTTSLY,

- KCEL R BESBAFOLLLVGAT

- AEGHR BE. BIK. A AILIANEFEDE NG

- B EAFESIEGRET

- IRENDDIEVGFT

- FEE SN E B B S A D5

- ARSI ORIC LS EERITHLDOME NG

© E—ARZA/\OEE 200mm LLEDEMEER TEHIH
- RMELBRRICMEEDTERGRT

RE. HE. KXDREELGYFET,

F—ERZA/8 18T —A 23\ —4A[%, UL1500

"STANDARD FOR IGNITION-PROTECTION

TESTFOR MARINE PRODUCTS-EDITIONS3"[Z4£LD, Ignition Protection( &=
KRE)DHEBRTMEEBLTHYET N UL—EFALTOET DT, AVIY
ZNBREMFTERDENECAIZEMELTTELY,

100mm Ll E
¢ (Em)

0

P

200mm LKLk 200mm LKL E

100mm Ll
¢ (Fm)
3-5 E—X% FIA NOEfFAA—2
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Anti Rolling Gyro
A . MSM-4500T-A1

(3) /ST —A LS B ORI O E
T S LR & TRIBT 5720, K36 0 X 51 Ll X OWI% A4
100 mm BA L ZeR 2 el L I T F S0,

0 INT—AVN—RIILUTOEBMRIZEELTTELY,

- RV R. ESFEAFO S-S UMGRT

- BEGHARAE. ®RIK. AL FDOEWGAT

- BT EMN TSGR

- IRENDDIEULNGRT

- BEIN-EFRERESEFERADISH

« BEICAI Y ORI LS EEZ(THED N ENGRT

« INT—A2N—ZDOEEFE 100mm LI L DERZHER TEHIBF
- EMEBNBZICHMAEDTEEMGRT

RE. HE. KXDREELGYFET,

100mm LLE

100mm LLE

100mm LLE
«—

AT

3-6 NNU—A NN —Z DR AR— R
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Anti Rolling Gyro
A . MSM-4500T-A1

4. RE~DER
4.1 ARG R{ADELF
(1) SR~ EAF T
4-1 12779 ARG KRIKT L — LZEO BT/ CHEIC G D, M IRIZ/UINL 2% M LT T

S,
] 268
L
A
"
| |
| |
- | |
3 | |
| |
| |
| |
| |
\R— ------------------------- —6%—
L
BifRece 4nfh B {7 :mm

(M20 Bl A)v b )

3¥) ARG AIAD I R R—R (2] 3-4 [
TS AR—RETHERLTTSLY,

4-1 ARG AKAKDHfT Rk

(2) MR~ DOFE, K OEE

O ARG AEDFE X, ARG RIKIZAHEDO T A R k& HWCTH EF 2170, BUH5HT
D EIZEELTFIW, ARG I 4-2 DL HIZm EIFTRFEW,

@ ARG AKDEEIL, K 4-2 O J 5 ITAHES O - 1 XS - 7~ M % ARG K
KDOT7 L—A BIZH TR, AR ZE LTV 2 EAO T bis L,
ARG RIKZMIZ LoD EE L TF IV,

® FRP s DA OMIEE 1L, FRPIZTA— LA 35 2 & 2N LET,

@ F v ME, BBAIEDOTZSH, HEMOUT Y May 7y NEFEHLTRFIW,

® OB AL F O S, 80mm H Y £9,

© ARV R (4 @EEORES T 1% 130N -m(K 13kgf-m) TREA#R 6w 2 IEE 24k %
WCRERHT 2 L TR S, (1% 4-3)
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Anti Rolling Gyro
A . MSM-4500T-A1

@ FEHFIZE Y, AT UV RABRV EBRBESASEBNRH Y FFTOT, filROPEE &
LA 2 AR, Uy MEfiofh) 2 2 &2 #EE L £,

U+wvk (X EE
(M20 SUS) (28 M20 SUS)
FathIL2:130 Nm [+ %:d20.2xD33.8x15.1]
(%9 13 kgf/m)
T Zme
(MBI, M20 SUS)
[+ 3%:d21xD34xt3]

etk (S5)

SR

FRP

ARTES
(KZf M20 SUS)

[~ %:d22xD56xt4.5] \
B

BRIV
(M20 x 80 SUS)

4-2 ARG AK{EDHUT

43 B OEHITIER ()
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Anti Rolling Gyro
A MSM-4500T-A1

ARG A&{KIZ
L SENESITER

TARWNARHERD)
/J+ 4B Ba)

/G 2:82.4~906 Nom

)

WA

FTARILED
A REARISEE

F) PARILNEIL T RO
ARIZFyhTIRELTIEZSL,

4-4 ARG AIKDHY )7

ARG KKITEEW (#)210kg) TY ., EEICIELI=IL—2
HEZEFEALTTEL,

(+AY, £L<IEX ARG K{X, A DB D[RR ELYETS

ARG KAz mY LIFERFE, RS ERAOREITA
TARINEFERLTTS,

(748, £LLIE ARG KX, MIADBIRDRELLYET

ARG KIADEMEFIZIE, LTOZEEHERLTT LY,

- B ERTARILEDREDFE TRV TR TS
nTuaié,
« PARILED B 4-4 TR BT ARIZHE-TLND S,

(748, £LLIE ARG KX, MIADBIRDRELLYET .
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Anti Rolling Gyro
A MSM-4500T-A1

AN\ EE

ARG RAEAN—IF, BEM THYFEADT,. ARG E
FEHN—DEIZHZEH LY. ADFoRY, BENTY
LET ENMN—DBBRREGYET , T, FBIFIX. B
N—RERDEB A B R TEEL TEY . AN—DEEBLE
FE DN BEORREELYES .

ARG KK, E—FFSM//1\EBETHEEL. BRDH
ACHSBNEIFELTTSN, -, BRNVEBZ5AG
WTTFaELY,

[T, B LLIX ARG, MADHIEDRERELYET,

ARG AW/N\—ZEHRSEIZIX., AEBIEELTTELY,
(THADERRELZYET,

ARG RIEDBER TR, B ELRAT7TARILEEFTYREERY
HLTTEW, FADRRELZYET,

Fl  AVTFUORBICERT S=H. KUIZRELTT
=LY,

e P O

ARgG AEDREFX. FROMIERMAESAEEALT
Ty,

ARG KK, A DBIRDREEFEYFET

ARG RADEFRIL b ybDFEET (X, BTHEEML
O TEEFITTT S,

BAARILNF YR DIEHIZEDT ARG KiF, MIADIEE
DRERRAEGYFET,

ARG RADET M5 1~2 BRIZ, RENLY THELIED
ZEBLTTSLY,

EFRILNF Y DEAIZE>T ARG A&, AN BEE
DERELZYET,

7 VERIC ARG RAZEY 1115156 . RiERREAMIT
NDEEBZFEL(THEEEREGLET - (IREGEESE
ZERML)ERY 1 TS BT HIZER 4-5 ITRLET
MRADHIBORELZYFET
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Anti Rolling Gyro
A . MSM-4500T-A1

ARG F1&

| mREpLETAL—
T MEMRE ARG AIK
ORI B

PRI (2R |
F)BEiE MSM4000B1-A T,

4-5 ARG A{EDHAFHEIZ IS 1T % F ARG LB D]

4.2 B—RRSAIN INT—A2IN—2OFUT
(1) =% RTA R, RU—A =X DR} A

E—HESA/\DEEIFH 15 kg TY . BT, BROHLD
BRIZITETSERLTTRSELY,

S 4% BB QEELLYES
0 E—ARSAADEA BHEBEF>TTEN, BT 5

ZREZATHRETHE KTFEAAY, BRE. KKDRE
EEYET, (K 4-6 S8R)

E—EFSANE ERFOFBRYICIYAMF T TTEL,
KKDREEZYET

E—HF54/\E ARG KIKEDEERIS. fHABHEAR
FOTWET  #HIRICEEH SN TSV )7 ILES (ARG
SIN)ZHEREL . RI— DA RO E ELHRIITHERELTT
S, (H4-7 28])

(FH%, BMEEDRRELGYES,

/N EE

o ‘ E—FRSANE BT HRIBEEDLDETFERTI,

?— BIEBEEONETEEEOHREDRRELGYE
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Anti Rolling Gyro
A . MSM-4500T-A1

D

PLSARJL

Ay

L~

X 4-6(a) E—H& KT A OB

INT—AVN—BFERLRD LI
PRETER T TEAFSIESLY,
Fr= IHEBMALAIRETY .

4-6(b) /XU —A L —X DHUT
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Anti Rolling Gyro
A . MSM-4500T-A1

MOTOR DRIVER

Anti Relling Gyre || =

TYP :MSM-4500T-A1 !
PN :V07C68001-101 | sm@
MFD :20XX .XX "c E‘)

(3 WSM-4500T-A1
ﬁ"ﬂIﬁ‘iﬂ%Hﬁ T ARG S/N : XXXXX
T470-0162 FEHRFMEPRBETKF ERF /K 61 .
TOHMEI Industries Co.,Ltd. & ROTATING DIREGTION : XXX
51, Kosaka, Haruki, Togo-cho, Aichi-gun, Aichi, 470-0162 Japan @ MGF : 20XX.XX

TYP © MAA-250008-A200

) B/N: VOTCSE2256-108

MODEL : ARG3.7A

@M ® W N =

S/N 1 XXXXX

(1@ POWER SUPPLY : SINGLE PHASE 210-240VAC(50/60Hz)

(D FULL-LOAD CURRENT: 17.54

1) SHORT-CIRCUIT RATING OF THE EQUIPMENT(SCCRY); 100 k&
13 MANUFACTURER:KOUDEN INDUSTRIAL CO,LTD,

19 SUPPLIER:-TOHMEI INDUSTRIES CO.LTD.

4-7 ARG KKk L E—% FI A4 ROMHEY

(2) A ~DEE, KORE
PR FIEBVICE—F R T AN NU—A U R=F 2RI T TR S0,
mEB, BHEZOWTIE, K2-8 #ZM LT TSV,

)

®O

OB RIS RS 1 XEE, REERAMITTTFEY, 2oL X%ELICh
CaRDIAET, RLOE T2 7707y FOEINBADTETEITTFEEW,
(K 4-8 5L TFIW,)

E—HX RTANROBfHT IR LEHEZB LTl sHIFH L 212l T, E—4%F
TANEZRFTTTFE, (49 2SR TFI,)

TN EEES:, (XS, R UERHT T RFEW, (K410 22 L TRFEW,)
ETFoRCERHFIT TR,

TR
(i h M6)

* BERTTFERN-FZEFT L
BREWELEY,

T [$haER
(2 2 M6)

N E—AES B AL
" (M6

\ AR ER {58

4-8 T—H N7 A SATFNIE 1

s

-121 -



Anti Rolling Gyro
A . MSM-4500T-A1

FEE*
(3t . M6)
(FHoEEE*
(2 8 M6) P

TSRS/ Bt ARL”
(M6)

RN AR ER T 5

Q/a

4-9 T—HF FTA HUFFIE 2

E—ERSA /B TR

(M6) Z

\ R A ER A &R

@h@ﬁ*«/// N

(2 5 M6)

FEE*

(3 h M6) * BEBTERNV-FEET LS

BREVELET,

4-10 E—X KT A EUFFIE 3
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Anti Rolling Gyro
A . MSM-4500T-A1

(3) # v FT 4 AT LA DAL
a) /R H v FHE
INFIVH B IHEICE S THRUA R &2 220 £,

W R i3
— —
H [
W H X R
112.5mm(+1/-0 mm) | 77.5mm(+1/-0 mm) 1.5~6mm 2~3mm
(4.43 in [+0.04/-0 in]) | (3.05 in [+0.04/-0 in]) | (0.06~0.24 in) (0.08~0.12 in)

b) EXESM:
BOIZHET HHE1T. TES 30° UUINICHE L TFEV,

0...30° 0...30°

PRSFE, FRENE, BRMEEZ R T D720, X v FT 4 A7 LA LHEEY DM
100mm (3.94 1 > F) L LEOREREEZET T ZE0,

=] B3 S|a
— | — [t v mm
BAfL: —
N

I
100 100 100
3.94 3.94 3.94

100

3.94
100
3.94
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Anti Rolling Gyro
A . MSM-4500T-A1

c) HuftFIE
INHRNTT Y B HEIZE DR T SRV Rz & EF2 BT LTS 2 S0,

Bt 7Ty DT 0B FTAATLADT Ty FRICHEAL, BIHNT £,
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