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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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B 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.

B 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.
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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
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“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
® indicates prohibition.
® Detail is shown in the inside of the symbol, or
shown by illustration or sentence near the symbol.
Pronibition | The rignt illustration means “DO NOT [ DO NOT ]
“/\“indicates danger or caution.
A Detail is shown in the inside of the symbol, or
shown by illustration or sentence near the symbol.
Cz:“:f’” The right illustration means “DANGER OF [ DANGER OF ]
g ELECTRIC SHOCK’. ELECTRIC SHOCK

Direction
sign

. indicates mandatory contents.
Detail is shown by illustration, or sentence near 0

the symbol or inside the symbol.

(General direction)
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1.2 Warning labels Do not disassemble.
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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 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.11).

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.

O
O

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 Motor Driver Power Inverter
(MSM-5000T-A1. 1EA) (MAA-25000B-A200. 1EA) (SP-1500-212)

Figure 2-1 Checking of the delivered ARG (No.1)
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ARG installation parts

Nomenclature Num | Customer
ber | Check list Telele
Installation Bolt (M20 x 80 SUS) 4EA O] = !
U nut (Lock nut) (M20 SUS) 4EA L]
Spring washer (2-20 SUS) 4EA ] U nut(Lock nut)
Plain washer (Grade A 20 SUS) 4EA O Installation bolt (M20 SUS, 4EA)
Rectangular plain washer (M20 x 80 SUS. 4EA)
4EA O
(Grade A 20 SUS)

PEE® EHEXEB> oee®
Spring washer Rectangular Plain washer Plain washer
(220 SUS, 4EA) (GradaA 20 SUS. 4EA) (Grade A 20 SUS, 4EA)

Hanger and attached parts

Num | Customer . ~ /7
Nomenclature ber | Check list e / m ) '

Eyebolt (M20) 2EA O Nut Eyebollgt
Nut (M20 SUS) 2EA ] (M20 SUS, 2EA) (M20, 2EA)

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

........... Power connector

Nomenclature Num Custom_er
ber | Check list
Plug 1EA ]
Back shell 1EA ]
Cable cramp 1EA ] Plug Back shell Cable cramp
Socket contact 5EA ] (1EA) (1EA) (1EA)

Socket contact
e .
1,4»:\ 5EA
i G (including spare 1EA)

Figure 2-2  Checking of the delivered ARG (No.2)

igi
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Safety device connector
Num | Customer Sy N
Nomenclature ber | Check list _}go \,‘\ﬁ\i\ !
Plug 1EA O ) /
Back shell 1EA ] Plug Back shell Cable cramp
Cable cramp 1EA O (1EA) (1EA) (1EA)
Socket contact 4 EA O]
Socket contact i
D A D S :
S e
A (including spare 1EA) |
e — Wiring parts : - :
AD 4D 4D
Norwarisatirs | N Costme S
Crimp terminal for Motor Driver 10EA ]
(N5.5-4 (with insulation cap)) Crimp terminal for Motor Driver
Crimp terminal for Motor Driver 12EA 0 o N5_-5'4
(N1.25-3(with insulation cap)) (with insulation cap),10EA

oo@f/oo

Crimp terminal for Motor Driver
N1.25-3
(with insulation cap),12EA

st Attached Documents
Nomenclature Num | Customer F -
ber | Check list

Installation manual [This manual] 1Copy ]

Operation Instructions 1Copy ]

Product liability (PL) label 1EA O
A E E DANGER J/MOHME] MOHMEI

Ns;‘:if:lgmn-ommsu Ll 4

® Installation Manual Operation Instructions

[This Manual] (1Copy) (1Copy)

Product liability (PL)

Figure 2-3  Checking of the delivered ARG (No.3)
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Table 2-1  Customer procurement items
No. Item Quantity Notes
Battery DC12V .
1 (DC10.5~16V) 1set ARG consumes a maximum of more than 2kW
- . single-phase AC210-240VAC,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 13x 3 cores with shield
Power cable for use between the : .

3 ARG unit and Motor Driver 1set Outer diameter : ¢13-25mm/@0.5-1.0inches

TOHMEI supplies connector for the ARG unit side.
Power cable connection parts for Specification of per unit
4 | use between the ARG unit and 1set : ) _
Motor Driver (Crimp terminal, etc.) Single phase: AC220 ~ 240V, 10A Waterproof type.
Cable for ship use : 38 mm?2 x 2 cores
5 Power cable for use between 1set Outer diameter : @22-25mm/¢0.9-1.0inches
Battery and Power Inverter As selected the connection terminal of battery side.
(Note)
Cable for ship use :
Core thickness : 2mm? / AWG 13 x 2 cores(Note)

6 | powercable for use between 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.

7 | Electric cable between remote 1set Cable for ship use : two-core cable with 1.00 mm?2/AWG

switch and Motor Driver 17or thicker conductors (with shield)
Must be a latch type switch. Move the lever reciprocity to

8 | Remote switch 1set remote control the ARG'’s starting and stopping operation.
(No voltage connect switch more than 24VDC)

9 Electric cable between start check 1set Cable for ship use : two-core cable with 1.00 mm?2/AWG

lamp and Motor Driver 17 or thicker conductors (with shield)

10 | Start check lamp 1set Lamp specification : 24VDC, under 50mA (LED lamps, etc)

Electric cable between rotation : . 2 . .

1 rate check lamp and Motor Driver 1set Cable for ship use: 1.00mm? /AWG 17 x 2 cores with shield

12 | Rotation rate check lamp 1set 24VDC, 50mA maximum (rated)

Signal cable for safety device Cable for ship use : 1.25mm? /AWG 16 x 2 cores with

13 | between the ARG unit and Motor 1set shield.

Driver TOHMEI supplies connector for the ARG unit side.
Signal cable connection parts for e .
. Specification of per unit
14 safety device betvyeen the ARG 1set DC24V. 2A MAX
unit and Motor Driver Wateroroof tvpe
(Crimp terminal, etc.) P ype.
15 Motor Driver installation screws 1set M6 x 4EA, No.6 x 4EA, 2-6 x 4EA
and washers
Ground lead Cable for ship use :
16 . . 1set 2mm?2 / AWG 13 x single core
(for the ARG unit & Motor Driver) Outer diameter : ¢ 10-14mm/ ¢ 0.4-0.5inches
. As -
17 | Heat shrinkage tube required For cable wiring
18 | Insulation tape A.S For cable wiring
required

19 EL:/seertgftween Battery and Power 1set 175A (to set near + terminal of battery)

20 | 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 ARGS50T
Model MSM-5000T-A1
Dimensions 525 mm (height) x 741 mm (width) x 536 mm (depth)
20.7 inches (height) x 29.2 inches(width) x 21.1 inches (depth)
Weight Approx. 234 kg / 515 Ibs

Power supply

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

-10 to 40°C

Ambient (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

consumption *"

Approx. 1 kW(Max) 0.7 kW(Max) (Steady-state)

Anti-Rolling
Torque Approx. 5,000 Nm (Max)
Angular Approx. 1,000 Nms
momentum
Rotational
speed Approx. 3,200 rpm
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.).
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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 high speed rotating Flywheel.

Cover

Power Connector

Signal Connector

Damper

Thermo Label
(reference)

H—EFUU<ZE—TO>

Qo o @

0 a0 0

Blowhole

ARG unit Installation points (4 places)

Figure 2-4 ARG unit external view

(@Dimensions

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

536max

525max

L 741max o

unit:mm

Figure 2-5 Dimensions for the ARG unit
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@Nameplate
Make sure the nameplate on the ARG unit, which must be as shown in Figure2-6.

7z

Model
\ ' |‘| . " ‘I|. —
\Anlt-l:ill R@l‘lumgj @W@ 1 Serial number
TYP :MSM-5000T-A1
ILLyP /N :V07C67001-101 S/N: _xxx_”

/FD 120 x.xx ':CG:'

REAT MRS
y T470-0162 BMABMIHEBET K FESERFT MR 57

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

Parts number

Manufactured date

Figure 2-6 Nameplate for the ARG unit
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2.3 Motor Driver
@ Specifications
Table 2-4 Motor Driver Specifications (1EA)

Item Specifications

Model MAA-25000B-A200

Dimensions 180 mm (height) x 400 mm (width) x 350 mm (depth)
7.09 inches (height) x 15.7 inches (width) x 13.8 inches (depth)

Weight Approx. 15 kg / 33.1 Ibs
Control method Inverter control
tegrggrizputre -10t0 40°C
Humidity 5to 95% (with no condensation)

Do not be exposed to dust, direct sunlight, corrosive or flammable
Pollution Degree gases, oil mist, vapor or water drops.
(Pollution Degree 2 (IEC60664-1))
Single-phase 210 to 240VAC 50/60Hz
Power supply Convert the power from the 12V DC battery into AC by the Power
Inverter (SP - 1500 - 212).
@ Remote switch: connect to the Motor Driver to remote control
the ARG operation (ON/OFF).

(outecr)gg(rm:ctin The ARG can be switched on /off by this remote switch.
terminal) 9 @ Start check lamp: connect to the Motor Driver to make sure

the ARG is in operation or not.

Rotation rate check lamp: connect to the Motor Driver to make
sure the ARG had reached the rated rotational speed (steady
state) or not.

(Please prepare ®
by customer)

Others The ARG’s operating condition is checked by Monitoring window.

@ 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

q‘“‘““q_
Monitoring window =
\ ._%ﬁ /
\»t:\_‘:] "'*-""-.*b_:h.
—
Lid —

-

PL (Product Liability) Label / ™~ /

=]

SNES,

4|

O : Screw for lid (8 places)

Figure 2-7 Motor Driver External view
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(@Dimensions
The dimensions of the Motor Driver are shown in Figure 2-8.

A—
7

_ 2ls
o q15 15= !
1.8 =
50, o i—08
T‘-’f 775 o= 8= I
ﬁW”W g : S
Iy = L INY
| 888 ||
— B
@ |
I | o — - —| 155 | |25
T 350 b 180 '
T
14 =
Hy
%‘ : ! unit : mm

Figue2-8 Dimensions for Motor Driver
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Make sure the nameplate on the Motor Driver, which must be as shown in Figure 2-9.

S

Model

©

Parts Number

@

MOTOR DRIVER

TYP : MAA-25000B-A200

P/N : V07CS62256-103

MODEL : ARG3. 7A

S/N : XXXXX

ARG MODEL : MSM-5000T-At

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.

Serial number \ @
S,
Should be same serial ®
Number as ARG unit \
@
- (8
Rotational direction —— | ®
Look the ARG “®
from the top. @
CW:Right Rotation

CCW:Left Rotation )
@

Manufactured data
13
Figure 2-9

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

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
temperature
Humidity 10 ~ 95% (with no condensation)
Pollution Degree 12VDC(rating).  10.5~16VDC(operable)
Output Voltage Single-phase 200 to 240VAC 50/60Hz
Power supply 1500VA(EF)
Overvoltage, low voltage, reverse connection (internal
Protection circuit fuse), output short circuit, overload, overtemperature,

low temperature

@ External view

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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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 9.8kN-m/1EA(approximately 1,000kgf-m /87,000lbs -
in/1EA)on the hull of the ship, as shown in Figure 3-1.

M(moment) : Maximum 9.8kN-m(approximately 1,000kgf-m / 87,000lbs-in)
F(force) : Maximum 7.7kN x 2 (786kgf x 2 / 1,700lbs % 2)

ARG unit

B = 43 T e

ship

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 ------- 7.7kN (786kgf/1,700Ibs)
Shearing load on each bolt -+---weeerrereeeees 2.7kN (280kgf/620Ibs)

Fah

&N

By
Tensile/compressive load >\(’

Shearing load




3.2 Installation location and reinforcements for installation

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

Anti Rolling Gyro
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electric shock.

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

convenience.

performance of ship.

appropriately in consideration for ship’s center of
gravity, balance, and reinforcement besides

0 Choose the location for installing the ARG unit

Not doing so could result in deterioration in the

ARG is in closed space.

materials to be used.

Ventilate the work space if the work related to the

Not doing so could result in poisoning depending on the

damage to ship.

direct sunlight.

oil mist.
Locations without flat surface.

Locations exposed to vibration.
range.

heat-sensitive items.

be a target.

unit easily.

Do not install the ARG unit in the following locations.

Doing so could result in electric shock, malfunction, or
Locations exposed to wave, rain, wind or
Locations exposed to harmful gases, dust, liquid or
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 cannot
be transferred to the major members of the hull.
Locations where the specified ambient temperature
Locations exposed to flammable materials or
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

Locations where passengers can touch the ARG

@ 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

ARG installation surface '(ttom view)

— A
e e, 1) e

ARG installation surfacé (éie 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

QlInstall 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)

‘\/
\J‘
-
Rotational direction of //
the Flywheel inside the Case1 Case2

shi
P 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)

(Case?) 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.

—p Keep a space of more than 200mm (7.9 inches) around the ARG unit. The ARG unit
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.

A DANGER

Do not install the Motor Driver and Power Inverter in the
following locations.

Doing so could result in electric shock or 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 or
Power inverter.

- 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).

S S

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

D [+]

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

T

100mm (3.9 inches) at least

¢ (Downwards)
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.

o Do not install the Power Inverter in the following locations.

Doing so could result in electric shock or 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 100mm at least

(3.9 inches) (3.9 inches)

& I AT e

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.

21~ [~ 635
- T,
T
i
™y rQ
F - 1
o
M
=t
W ™ P
sy oS
\Mﬂmting Holes @22 4place Unit:mm
{for M20 Bolt)

Note) The ARG unit needs space as shown in the Figure 3-4 to
install the ARG unit.

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 loosening, 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(Lock nut) (M20 SUS)
Tighten torque:130Nm 3
L Plane washer
(Approx.13kgf-m,11128Ibs-in) A =
e [ o (20 SUS)
“'-u@ /_,.,--
@, i Spring washer
@

(2-20 SUS)

Reinforcement

Hull board(ref) /
Rectangular plain washer
(Grade A20 SUS)

Installation bolt /_,----""?

(M20 x 80 SUS)

Figure 4-2 Installation of the ARG unit

ety

Figure 4-3 Bolts installation order (example)
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The ARG unit is heavy (Approximately 234kg /
520lbs). 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 ARG hanger 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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Eyebolt : 2EA (Supplied)
Tighten torque : 130N-m
(13kgf-m/1151lbs - in)

Figure 4-4

‘ " ARG installation bolt

= 2\
 Galvanic corrosion
1 preventive sheet

- laid on the surface
of the ARG unit.

s

ARG unit

s A
¥ Ll

Install to the shi ’L = || s MSM-40
[ """ (Note) This figure is MSM-4000B1-A.

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

0 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 4-7 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.

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.

0 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)

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

Be sure to use the Motor Driver supplied by TOHMEI.

o

Not doing so could result in malfunction.

Upwards

As for the motor driver, it is also
possible to install on the floor as

well as on the standing surface as

]
PL label 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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Same T MOTOR DRIVER
S/N 2 TvF MAA-25000B-A200
A PN VDICSETION-103

4) MODEL : ARG15A

Anti Relling Gyro

) ARG /N : XXXXK

TYP :MSM-5000T-A1 !
P/N :V07C67001-101 s./@ IIIIATIRHRRIRS
= F) MGF - 20000 %X

MFD :20XX.XX CE 3

Ml POWER SUPPLY : SINGLE PHASE 200-240VAC{50/ 80z}

REATEMDSH T FULL-LOAD GURRENT : 854
TAHERSL B R BN AR 1 SHORT-GIRGUIT RATING OF THE EQUIPMENT(SCGRY 100
TOFME! Industries Go. L . B MANUFAGTURERKOUDEN INDUSTRIAL GO.LTD,

51, Kosaka, Haruki, Tago-cho, Aichi-gun, Aichi, A70-0162 Japan

{# SUPPLIER TOHMEL INDUSTRIES GO.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 (page16) 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.

Plain washer*
(nominal size 6)

Screw”*
M) ¢

\ Spring washer*
(nominal size 6)

Hull board -~

* Please prepare these fasteners
by customer.

Figure 4-8 Procedure 1 for Motor Driver installation

@ Hang the Motor Driver on screws which are attached.

\ Hull board

Figure 4-9 Procedure 2 for Motor Driver installation
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Q Attach the plain washer, spring washer and screw to the hull board according
to lower the attachment hole.

Screw* S
i @@
(M6)

Hull board
Spring washer* !

(nominal size 6)

Plain washer*
(nominal size 6)

* Please prepare these fasteners
by customer.

Figure 4-10 Procedure 3 for Motor Driver installation

@ Tighten the lower screws and upper screws.
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4.3 Wiring
(1) Before wiring

@ The Motor Driver is able to use single-phase power supply@220-240VAC. 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.

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 or
malfunction.

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

Not doing so could result in electric shock or 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 Motor Driver has useful accessories (outer connecting terminals) described in Table
4-1. Select the remote switch and lamp that meet the specification as described in Table
2-2. Be sure to use the remote switch. Please decide whether or not to use.

Table 4-1 The Motor Driver accessories(outer connecting terminal)

Nomenclature Performance
The remote switch, to be provided by customer, is able to
Remote switch remote control the ARG. The switch must be a latch type
(This switch to hold an input. Move the lever reciprocity to remote
must be used.) control the ARG’s starting and stopping operation. (No

voltage connect switch)
The lamp (light emitting diode (LED) type, etc.) 24VDC
and 50mA MAX (rated) prepared by customer (optional)
can check the ARG unit’s operation.

Operated : Lampis ON

Not operated : Lamp is OFF
The lamp (light emitting diode (LED) type, etc.) 24VDC
and 50mA MAX (rated) prepared by customer(optional)
can check the ARG unit’s rotational speed if the rotational
speed of the ARG unit has reached the steady-state.
It takes approximately 30minutes to become steady-state
after the switch is turned on.
Steady-state : Lampis ON
Other state (Other speed) : Lamp is OFF

Start check lamp

Rotation rate check
lamp
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(2) Wiring (system)
@ Figure 4-11shows the overall electric system diagram.
@ Figure 4-12shows the overall electric circuit.
@ In reference to @ above, if the start check lamp or rotation rate check lamp is not used,
disconnect the terminal between the start check lamp ("+24”-"Y1”) or rotation rate check
lamp ("+24”-"Y2") .

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.

o 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 bolt.

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.




Anti Rolling Gyro
Model:MSM-5000T-A1

welbelp walsAs 011099 |[eloAQ | |- @inbi4

‘pasn aq ued siayealq 1INaJo D ‘9sn} pue Yyojms Alapeq o) aAljeuls)e ue sy (/910N)
‘Aleneq ay) Jo [euiws) aAlisod ay) 0} 9|qissod se 8S0|0 se asnj) 8y} ade|d (9910N)
"pasn ag 1SNuW YolIMS 8)0wal 8y} pue YolIMs Jeyealq 1inalio ay | Amm#ozv

'OV 28y} dojs pue Jels 0} Yojms ajowal 8y} asn (#7910N)

‘wayy
punoib uayy pue ‘diys ayy jo wiod Buipunolb ay) yym Hun 9yy/iaAuq Jojop\ 8yl jo uiod Buipunolb ayy Josuuo) ($910N)
"Yo}JIMS Jayealq 1nalio 8y} AQ pajj0juod aq 1snw 5y ay) 0} Ajddns Jamod ay] (Zo1oN)
"Jlawo}sno Aq palim pue pasedaid aq isnw g, sped pue sajqed ||
'IANHOL Aq paijddns aie |, pasiew swa)l 8y] (19}0N)

diys ay3 yo punosy T e e — e ——— o duie o8yo I
I r a)el uone)oy
[ [ B2
__I||||||_.||_ I - === 71
I | | - === = = = = — — o4 dweyooyopeis |
I I [N ——
_ 11 -
—_
_-— - - - _ - - - -
90Insp Ajajes UOUMS | JoIBAU] |
|leusis 4o 49n4d q{ Jovesug AI - .AI_ Youms _AI_ asny TI_.
€= — — — = =| Jojop | ¥noaiD Jemod | [ I [
HuNn HYyY >_Qa3w Jamod 104 _ - - - l_ _ — — _ — .
L% o* I+ o* 2

%

r=——==="71

|
1
L=+ Yoyms jowey |

e oo e e e o o= o

%



Anti Rolling Gyro
Model:MSM-5000T-A1

swelbelp IN2JI0 01J939 [|BJaAQ Z |- 8inbi4

‘[eUILWIB) ZA.QY) PUB [BUILLIBY Z+.0U) UBaM]B] 1INJJID 8y} uado ‘pasn jou si dwe| 309yd ajel uoiejod §| (/8JoN)

‘[eulwss) L AQY} PUB [BUILLIB) 2+ .8} Usam)aq 1INaJIo 8y} uado ‘pasn jou si dwe| 308y ue)s }| (99JoN)

"YOJIMS 80wl e asn 0} ains aye (Go10N)

"DYV 8y} dojs pue Lejs 0} YoUMs sjowal 8y} as (1910N)

‘way} punolb uay) pue ‘diys ayj jo juiod Buipunolb sy} yym Jun Yy/I19ALIQ 1010\ 8y} Jo juiod Buipunolb ayj 108uuo) (£810N)
"UOIMS Jo¥eald }JIN2JID 8y} UM PajjoJjuod aq ishw 5y oy} 0} Alddns Jamod ay (zo1oN)

"Jlawo)sno Aq pasim pue paledalid aqg jsnw g, sued pue sa|geo ||
‘IAWHOL Aq paiddns aie |, paxiew swa) 8y] (1810N)

Y2UmMS Jaxealg undn
[

pIRYS plRYS o ® wmm— e
ep0ze= ()| —a . - - _
i i I "
JBAZT . ! o = t H o
1815aAU| Jamod i ¥ H H . .
O<>O.VN|ONN [V — Y ©  p— o] — =5 .
Jlamod Aiayneq oy e L @@OO—— ] ]
- TP - 77
' 1
L o 4 Y 'y L . "
J T T 2140
> N —‘ H_ QaX08Y H8LoW g N " | 2L
e TR e
I 1
N Yy @ |E. N 0 Y N -
Tk ev® e 12 I @ .
. _
o [P0 H®
v\ (VR . .
_: plRIuS . .
_ [kttt M
1e0g 31 “% __“ _J — LA —
jopuein " 'y
T = . .
dweqyrayd uels . .
APZ+
_ Tu _ _
v Arsop
7 T . .
= b oS ] i
dwe yrey) —
aley uoneloy Zs — O
& . SELELT | NS "
vl "
p ? A i _ WO _
h--—-- - UPUMS DI10WdY pIRIS . - .
) h
S : .
_»__ _.\__ m ZHO _

pIRIyS o e— .

J3ALQ 1010

ls



Anti Rolling Gyro
Model:MSM-5000T-A1

(3) Connection terminal size for the Motor Driver

Table 4-2 indicates the connecting terminal and its screw size for the Motor Driver.
Crimp terminal is supplied to customer.
Please see Figure 4-13 for the location of the connecting terminals.

Table4-2 Connecting terminal and its screw size for the Motor Driver

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

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

UIT1, VIT2, W/T3 M4 V5.5-4 S)#itput terminal to the ARG

X, CM2 M4 V1.25-4 Terminals for safety device

Y1,Y2, CM1, SW, +24 M4 V1 25-4 Terminals for acce_ssories
(for outer connections)

@(Ground) M4 V5.5-4 Ground qonnectlng terminal

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 8 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 Mscrews of the lid. (six screws)
B. Take off @screws of the lid. (two screws)
C. 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) uU/T1, VIT2, W/T3
Cable between the circuit breaker switch and the Motor Driver R/L1, S/L2

Cable between the remote switch and the Motor Driver CM1, SW

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

Cable between the start check lamp and the Motor Driver +24, Y1

Connecting cable

Cable between the rotation rate check lamp and the Motor Driver | +24, Y2
Cable between the ship’s ground and the Motor Driver @ (Ground)
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@ After removing the lid, there are terminal board with a safety cover as shown in

Figure 4-13

Main terminal

e

pomnat {J
-

A

Touch panel

Control terminal

R/L1 $/L2 T3 U/T1 V/T2

Py

W3 (L

T T N I R
N “ . ~ G

| A A e T
e e T
N i s ~

Y1 | Y2 +24V24V+24VIPLC OV | OV | OV

Sw

CM1 X |CM2

Connect to power

generator

Connect to ARG (For power)

Yy Y\~ ~

Connect to shield cable
for power and ground lead

CM1, SW :Remote switch
Y1, +24 :Start check lamp

Y2, +24 :Rotation rate check lamp

X. CM2: ARG(For Safety Device)

Figure 4-13 Terminal arrangement of the Motor Driver

JAN

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.

inspection.

malfunction.

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

Not doing so could result in electric shock or
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@ 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 8 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.

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

Not doing so could result in electric shock.

S T I A,

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



Anti Rolling Gyro
Model:MSM-5000T-A1

(6) 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.

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 or 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.

Do not mix the power connector parts with safety
device connector parts.
Doing so could result in electric shock.
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a) Make sure that the following parts are included in the box.

The size of the power connector is different from the safety device connector.
i ) Power connector

‘S o
i T
||

o

e

Plug (1EA) Back shell (1EA)  Cable clamp (1EA) Socket contact (SEA)
(including 1EA spare)

i) Safety device connector

s = (=
@& O Q-
: '&IO 7 Nt o

o iR

o

e

Plug (1EA) Back shell (1EA)  Cable clamp (1EA) Socket contact (4EA)

(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 through 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.

c) 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

Shield line -

g N
Remove outer film Clamp area
i) Safety device connector
50mm/1.97inches Cable
! 10mm/0.39inches
j
Shield line NG
g A —
Remove outer film Clamp area
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d) Connector assembling orders are MH—@ as shown below.

(Note) This figure shows an example for power connector.

e) Let cable clamp (D) and back shell () pass through the cable.

f) Check the crimp side of the socket contact (3).
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 si
(Connect the
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i) After crimping 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.

i ) Power connector

Plug side 1 — U/T1 Cable side
2 — VIT2
3 — WIT3
@ (Ground ) — shield (D) )

i) Safety device connector

Plug side 1 — CM2 Cable side
2 — X
3 — Not use.
4 — Not use.
@ (Ground) — ov
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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 Signal cable (Safety device)

Example of the connection
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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.

Stainless steel hexagon upset
bolt with built-in washer
? Tighten torque:2.6 to 2.8 N-m
. (Approx.26.5 to 28.6 kgf-cm,
| 23.0 to 24.8 Ibs+in)

T\ Ground lead and crimp

terminal are not supplied.
Please prepare by
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

Figure 4-15 Ground lead connection for the ARG unit
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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.

b

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.

Do not loosen the adjusting screw of the damper.
If the slip mark on the adjusting screw of the damper
is slipped off, 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.

® Do not damage electric cables when handling the

ARG cover.
Doing so could result in malfunction.

(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 remote
switch to start and stop the ARG.

/\ f& & DANGER

35 Eg
FRO BRR LI O
ARGE ERLIILTFEL,

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 power inverter main switch. ]

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

[ @ “Turn ON” the circuit breaker switch. ]
{ @ “Turn ON” the remote switch. ™’ ]

s

@ Make sure that the start check lamp is “ON”.

<30 minutes later?>

® Make sure that the rotation rate check lamp is “ON”.

® Make sure that there is no unusual noise and vibration
during the ARG operation.

@ If the test run is performed on the sea, anti-rolling function
becomes effective in approximately 40 minutes after starting.

*1) If number of the Monitoring window is same as below number shown in Table 5-2,
ARG is normal.

Number shown in Table 5-2

Table 5-2 Indication of the Monitoring window

Elapsed Time Standing 0 to 35 min 35 min after
Indication Blink number Gradual increase Steady state
between 105 and 110 between 105 and 110

*2) The ARG takes approximately 35 minutes to reach rated rotational speed
after turning on the remote switch.
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(2) Stopping
[ @ “Turn OFF” the remote switch. ™ ]
U @ Make sure that the start check lamp is “OFF”. o
@ Make sure that the rotation rate check lamp is “OFF”.
[ @ “Turn OFF” the circuit breaker switch. ]
@
[ ® “Turn OFF” the power inverter main switch. ]

*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 remote switch. ]

U @ Make sure that the start check lamp is “OFF”.

@ Make sure that the rotation rate check lamp is “OFF”.

@ “Turn OFF” the circuit breaker switch.
® “Turn OFF” the power inverter main switch.

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

[ (@ “Turn ON” the power inverter main switch ]

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

[ “Turn ON” the circuit breaker switch. ™ ]
[ ® “Turn ON” the remote switch. "2 ]

L

Make sure that the start check lamp is “ON”.

<30 minutes later>
@ Make sure that the rotation rate check lamp is “ON”".
(2 Make sure that there is no unusual noise and vibration during
the ARG operation.
@ |If the test run is performed on the sea, anti-rolling function
becomes effective in approximately 40 minutes after starting.

*1) It takes approximately 1 hour until the ARG completely stops after the remote switch
has been turned off. If you turn on the switch back before the ARG unit has stopped
completely, self shutdown circuit may occur due to over current.

In this case, release the over current of the Motor Driver and then restart the ARG.
It will be better not to restart the ARG for at least 1 hour after shutdown.

*2) If number of the Monitoring window is same as shown in Table 5-2,
the ARG is normal.

*3) The ARG takes approximately 35 minutes to reach rated rotational speed after
turning on the remote switch.
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5.4 Automatic Fast return functions

(1) Description of the functions

The ARG has a function called “automatic fast return functions”. It is a function that
the ARG will not be turned off even when the main power generator is turned off for a
moment. This function is valid under the following conditions.

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

- If there are some power generators 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 automatic fast return functions
A customer does not need to do special operation to get this function.

Table 5-3 describes the procedure to automatically recover the ARG after the main
power generator is temporarily turned off. When you use this automatic fast return
function, check carefully this procedure, the start check lamp and rotation rate check
lamp all the time.

Table 5-3 Procedure for automatic fast return function

No. Operation ARG's condition Power Remote Start check Rotational rate
generator | switch lamp check lamp
1 _Th_e ARG _ Stea_dy-state ON ON ON
is in operation rotational speed
Change the
power generator | Reduce the
2 (Turn off the main | rotational speed OFF OFF OFF
power generator)
ON
Change the
3 | Powergenerator | poiaring ON ON OFF
(Turn on the main
power generator)
4 Stea_dy-state ON ON ON
rotational speed

Note 1) When temporarily turning off the main power generator with the Automatic Fast return
function used, keep the remote switch ON all the time. If you change it to OFF during its
operation, the ARG will be applied with excessive current and it will start the protective
function of the Motor Driver, causing the whole system to stop.

Note 2) If you operate the ARG for the first time, follow the procedure below and Section 5.1 “Test
run”. If you turn on the ARG by the main power generator or the circuit breaker switch with
the remote switch set to ON, it starts the automatic fast return function. Then the ARG takes
for a while to start.

(DMain power generatoris ON — (Circuit breaker switch is ON
—  (DRemote switch is ON



5.5

Anti Rolling Gyro
Model:MSM-5000T-A1

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 start check lamp and rotation check lamp are
turned off even when the remote switch is still “on”. (Refer to Table 5-4)

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

Table 5-4 The safety function operates.

. , o Power Remote | Start check | Rotation rate
No. Operation ARG’s condition generator | switch lamp check lamp
. Stop
1 | Thesafetyfunction | ~ poyice the ON ON OFF OFF
operates i
rotational speed

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 sounds.
The alarm will continue to ring if it is not released, so once switch the main switch on

the back of this unit to the center (O) position, turn it ON (-) again.

4

o

p—
—

- R e 2 T R — e

Main switch
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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

Power circuit is
incorrectly wired.

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, V/L2,
WI/L3 of the Motor Driver, which must be
connected to the ARG unit.

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.

Signal circuit is

The ARG incorrectly wired.

does not

1 operate
even though

the power

switch is ON.

Check the wiring including below.

Check the remote switch wiring is not
open-circuited.

Check if there is no short circuit between “CM1”
and “SW” of the Motor Driver when the remote
switch is OFF.

Check the safety device wiring is not
open-circuited.

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
is not turned on.

Turn on the circuit breaker switch again according
to the procedures in this manual.

Battery Power is not
producing enough
power.

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

Restart of the ARG is
attempted before it
completely stops after
shutdown.

Stop the ARG completely, and then restart
according to the procedures in this manual.
Check the remote switch was on when turned on
the main power generator. Make sure to turn off
the remote switch and then turn on the main
power generator, then turn on the remote switch.

Remote switch is not

Connect the remote switch between “CM1” and

used. “SW” of the Motor Driver.
‘I‘?Oelgrgte switch is not Turn on the remote switch.

Select the wrong type
of the remote switch.

Check the correct remote switch as specified in
this manual.

Wrong starting steps
were taken (turned on

the automatic fast
return function).

Restart the ARG as follows.

Power Inverter from battery: ON
@ Circuit breaker switch: ON
@ _Remote switch: ON
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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.

Start check
lamp does
not light on.

Signal circuit is
incorrectly wired.

Check the wirings including below.

Check the operation lamp connection between
+24 and Y1.

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

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

Selected wrong type of
lamp.

Check the lamp, which must be the one specified
in this manual (+24VDC, 50mA maximum).

Lamp bulb has blown.

Change the lamp bulb.

Connection failure

Check the start check lamp wiring is not
open-circuit.

Rotation
rate check
lamp does
not light on.

Signal circuit is
incorrectly wired.

Check the wirings including below.

Check the rotation rate check lamp’s connection
between “+24” and “Y2”.

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

Selected wrong type of
lamp

Check the lamp, which must be the one specified
in this manual (+24VDC, 50mA maximum).

Lamp bulb has blown.

Change the lamp bulb.

Connection failure

Check the start check lamp wiring is not
open-circuited.

The ARG
stops after
turned on or
during the
operation

Battery Power is not
producing enough
power.

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

Check the phase of the power generator and the
R/L1,S/L2 terminals of the Motor Driver if they are
using a same phase.

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 shutdown
because other
equipment is turned 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 distanqe be.t\./veen otht_ar equipment and
g | makes affecting the other the ARG and/or its wirings. (Noise may be
nh0|s§§gegr equipment’s noise. superimposed on AM radio depending on the
}ne IS location.)
operation. Cr:!eck the ground lead between the ARG and the
ship.
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
Selected wrong Motor Driver to check they are the same.
rotational direction. 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
7 | 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
Fefrfr?gfagtﬁpg ironmental after the starting. Wait until the rotational speed
) becomes steady, and then make sure that it does
not make the noise any longer.
Oil bleeding Oil adfherting to the steal area _cliuring damtp?/rv_ ’
P manufacturing may temporarily come out. Wipe i
8 #g;kt?l%e Eggﬁgarm'“a”ty n off and checkgfpr Igaks again. d
damper If the leak continues, please contact the sales
agents.

(Note) To restart the ARG, please follow the Secti

7. Compliance with European standards

on 5 “Test run” of this manual.

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:
conform to the following harmonized standards.
By connected with external EMC filter(Okaya; 3
RTEN-5060), ARG satisfy EMC Directives.

Using the following harmonized standard
Machinery Directive
Low Voltage Directive
EMC Directives

2014/30/EC issued by the Europe. They

SUP-HE50-ER-6, TDL-Lambda;

S

: ENISO 12100:2010
: EN 60204-1:2006+A1:2009
: EN 61000-6-2:2005

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

8. Compliance with Ignition Protection

ARG50T 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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- IRBIDAELNGRT
HWEORRELGYES, (BB~R— P78)
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Anti Rolling Gyro
X . MSM-5000T-A1

1.5 fR{KIZERAS (BRI

ARG %57fELT1=Y. ARG DHERIMERYEZ =Y (FIEZLE) . D A&
ALY HE BB, &E, 1A BREDRELEBYETS,
(BRR—2 P92)

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

DFTEEBLTGEELTTEL,
A EREDIETORREZYET, (BRAR—T P92)

ARG B9 2 EEMNFAHZEM TITHON SIS S (F BRELTTSLY,
FERSNAMBIZESTIE, PEDRRALLGYVET, (BRR— P92)

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
®E. ARG KADHIE. MADHE. KKDRRAEBYES,
(BRR—2 P92)
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Anti Rolling Gyro
X . MSM-5000T-A1

E—ARSANZLUTOBARIZEEELTTSLY,
- KL R. B ARFO L -5E0MERT

- 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(m X {RZ&) DRI = EEL THYET A UL—%FER
LTWET DT AVIVEDREEFTEKDGENECAICEGELTTSEL,

(BBR—2 P.96)

1.6 fRA~DEUT

® E—ARSAADERIZH 13kg TT . Wi+, WA LOBIZIEEFSHENT

TELY,
48, MEDQEE LY ET . (BRA—T P.102)

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 (BEBA—Y P.108)

BERROEHEERE, 2TEREY>TRBL TR,
BEORELLYET, (BEBA— P.106)

ENEFTERRMVFERELEY., BRERZITHENLTTEL,
REDORRAELLYET, (BEBA~—Y P.106. 115)
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Anti Rolling Gyro
X . MSM-5000T-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 P113)

(748, 3 L<IE ARG Kk, A DB DRERELYFET , (BRR—T P.100)

o ARG A{A(LE B9 (#1234kg) TF . ERICHLIL—V S5 FERALTTEL,

ARG KAZ#RY LT E. M TERADHRE LIFRT7ARILLEERALTTS
LYo
(1A%, £L<IF ARG KiK. MADBIEDRAELYET , (BER—2 P.100)

ARG KADEMEFIZIE, LLTFDIEEERLTTSELY,
- BLEFATARILEDRERLITRDMFTOEN TSI E,
« TARILEHAE 4-4 TR BT ARICES> TSI &,
(+h3. £L<IE ARG A&k, A DBHIEORRELLYET , (BHBR— P.100)

E—ARSANDOET ARAZEBTFoTCTFEN, RTARZHEEZTHRET S
EKDENAY, RE. KKDRERELYET, (K 4-6 BH)
(BEBXR—2 P102)

E—ERSANE ZERFOTRYICERY T TTSLY,
KKDEREBYES (BRR—2 P102)

E—HRS4/3¢E ARG AIAEDEFIL. A EHLENRFEOTLET, #aRIC
REINTWSYUT7ILES (ARG SIN)ZfEEL. B— DA AHEELS K
SITEHLTT L, (K 4-7 SH)

[Th. MEEDIRREELGYET, (BEBAR— P102)

EEmIICEREY (F58 . BFEHSE) (XS L TT LY,
REDRRELGYFET, (ZBR—2 P.106)
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Anti Rolling Gyro
X . MSM-5000T-A1

A &

BEMERTREZEZEALTTEL,
REDORRAELLYET, (BBR—2 P.106)

BEREREXST. ERIEDEHEERENTOTFELY,
BE. Mg, KKDRAELGYET, (BEBA—Y P.106)

BEREROERMERICHIY . ARICH-BEULIEEZFERALTTEL,
RE. KKDREREGYFT, (BRR—2 P108)

FEHRIER (T, FERICEBLTT SN,
RE. KKDREREGYFT, (BRR—2 P108)

ECARDEERTEDI, T HRBELTT SN,
BE. KKDORAELZYFET, (BBR—2 P.108)

BREE—FFSMN\DMEIZIE BT TU—HEHRELTTSELY,
BRE. KKDORRAEGYFET, (BBR—2 P.108)

T KEICEBOLRR (R 2-2) DLOEFERALTTREN, - EHAT
—JIUIF JIS C 34MM0(MAEREMNR) IEHL. TESRYEL KWLM E
FERALTTSL, KKDERELZYET, (BRR—2 P.108)

EWBOERIR TR, YA X BAICHo-EFIHRFEFERLTTSEL,
BE. KKDRRAEBYET (ZBR—2 P.108)

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

REDODRRELLGYET, (BBR— P109)

F=TIBBIDROENGENESIZ, E—FRFAN\DOH IS —TIEISUTE
THRAIZEELTTSLY,
REOFRRAELBYES, (BEBAR—2 P113)

iR - AT TR, TR/ DEE, EEICHSETRLIEDHLTTEL,
RE. ME. KKDRRAELZYES, (BBAR—2 P113)
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Anti Rolling Gyro
X . MSM-5000T-A1

0 HF P112~117 (SR IEF T, BYUATEE2FEAL. ORI 4EFMITTTS

Wo o BRI THATHERE., #E. KKODREELYES,
(BEBA—Y P115)

Virybav 2O LBHAIZZENTNS/NSIERNS T —T IV DI REHFERR
’C%%ﬂk ETHLOHTTSLY,
RE. KKDREREGYFT, (BBR—2 P115)

ARG ARV AE ARG REEER ARV AEMEATHERLEWLWTTS
L, BB, KKDRREELYET, (BEB~R— P115)

AN\ EE

® ARG AEH/\—(3. BEHH THYELANDT. ARG KEH/ N N—D L%

BEY. ADFESY BT YLET EAN—DBEBERALGYES . F
= BB AN—REOBENEETEHEILTEY . AN—DBELEY
A BEEDREEGYET, (BBRA—2 P101)

E—ERSA/N\ATERICEHRSN TODERIL. FEITIYSNSBNTTSU,
BEQRRAELYET, (BRR—2 P.109)

AEDERBEHICEREHSIN TOGEWE—EZRSAN\IRFEFEALLGNLTTSL,
HEDCREETYET, (BEBA~R—2 P.109)

E—ARSANRIZHD " ZyF /AR (PAT SB) DX—gEIX. HEEZ

Y —ERTULUN DA IEITHIRNTTE, 8o T, F—1gF%1 o’CL,io
LR ESOREORREGYET, (BEBR—2 P109)
ARG LE—ERSANBDNT——T)LIE, DB R E—FEICEZ LA T]
f2E0y, FBBRIETEL L—TE#ELBNTEEN, =25/ /D ERIZ,
B ER DT SV REEHR LA TZEY,

B/ ARXREDRRAELGYET, (BBR— P109)

BLTTSW, T BLVEEZSZLGNTTELY,

c ARG KK, E—ERIFANEBEFTLHEEE. BEDYOANCHLLGNEIFE
(753, 3 LLIEL ARG, MfADHIBOREEBYES, (BRR—2 P101)

ARG HW/N\—ZERSKRICIE, AERISEELTTELY,
FADREELZYET (BEBA—Y P.101)

_74_



Anti Rolling Gyro
X . MSM-5000T-A1

N\ EE

ARG RADFKEER TH%.ARG R EITHATZARILMNIEYSLTT LY,
TADREELYFETS,
T AT FURBICERT S0 KUITRELTT S,

(BEBR—Y P101)

ARG AADKEIT. (HEDMARMABREEALTTSIL,
ARG KiK. MADHIBDOREELLTYES (BBR—2 P101)

ARG REDEUTHRILNFY DI T B FTREMIL I TREFITTTEL,
EAFRILNF Vb DIEAIZE DT ARG KK, A DIEDRELLGYET,
(BBR—2 P101)

ARG RADERfTAD 1~2 BRIZ. MEMLITIELIEOHZERRL TT S,
EAFRILNF Y DIEAIZE DT ARG KK, A DIEDREELLGYET,
(BBR—2 P101)

7L ARG AFAZERYTT 5156 RS REMEBOEBIMHZES BL (T
HOMRFLEBEFIXREBBEFEREL)BRY M T TTSL, B HIZEE
4-5 [TRLEY . MIADBEBOREELYET, (BEBAR—2p.101)

E—ERIANE, BT HHIBEDLDEHEAT SN, F—. Bl#EEEZEDLI
FTELEEOHEDRRAELZYET, (ZBR—2 P102)

WMAEDNNT)—BRN/INT—AN—FBHE—EIRFANNANETNEE
EANEELTNSIEZHERELTTEL,
HEDCREETYET, (BBR—2 P.106)
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Anti Rolling Gyro
X . MSM-5000T-A1

1.7 FEEx

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

E3 (BEA—T P121)

ARG DBERE A% SEAENTTELY,
ARG KK, E—FFSM/\OREAERELY . HIE. KKDFERELGYFET,
(BBR—2 P121)

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

A
B [CEBEERNTTE,
BE. HEORELRYET, (BEA—S P121)

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

(BRR— P121)

L~

BLETERIHER. EEREHSETTILY,
BHEBIYDLLBVERTERINET L BRGEFHSMMYKIEDRE L
BYES, (BBA~R—2 P121)

A NIZEBRFEN TS —FESARILA 80 £L<KIE 90 O EFRIZEMADLNTLY
DI A XERFEEITERLTT LY,
MADIEIE, ARG DHPE, (THDERELZYET, (BBR— P121)

FUNTHENAHDZE(E. RFTEITERLTTSEL,
Rt DS, ARG DHE. (THADERELYEYS, (BRA—T P121)

FoNDFEDTRBERLERDIFNTIZEL,
FURDEVEDTRERLOR)yTI—IBNThTWSIEEIE. RFEEIC
E#EEL TS,

A DS, ARG DHEIE. (THDRERRELYFEYS, (BBAR—2 P121)
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Anti Rolling Gyro
X . MSM-5000T-A1

N\ EE

ARG DERBRAMNEY . MEFEZANLZNTTSLY,
MIEDRRELZYES (BRR— P122)

ARG DEFH L. ARG KRIKITEDHELNTTELY,
FTADERELYZET, (BEBER— P122)

ARG [FJE—FRAMYFOFF"EZEE£FILFETIZE, $51 BRRANET,
T2FIETHET ARG KIERUE—FZRFANITEDIHNENTTFEL,
(TADRRAELZYET, (BEBA—Y P122)

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

ELNTTSELY,
PIFEDRRAELZYFT, (BRR—2 P122)

A\
!

HN—DERA/ENLETIGEEE(E, REBRBREITOIRIE. 7—TILERKE
SELBVEIITERELTTELY,
HMEQRRAELBTYES . (BRR—2 P122)

1.8 ARG ZREY 556

!

ARG KRAEE—FRSANRUNERZRETSHE(X. FEDESOHA
DEBIZFESTT LY,
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Anti Rolling Gyro
X . MSM-5000T-A1

2 BROHR
21 fREmEMrcEYELES
ARG (¥, ARG Aff, T—=H RT AN NU—A 2 =ZEB LV, FEdnD S
PRENTWET, RIS AT SRS, R2-1ITRTTF =y 7 U A ba ZHAIC
Y, K21, 22, 230 HDH T L EMERLTEFIN,
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 A{K S ot N 2 AN IND—A2 1\ —4
(MSM-5000T-A1.1 &) (MAA-25000B-A200. 1 &) (SP-1500-212. 18&)

X 2-1 HRCFEOHEROMERE (D 1)
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Anti Rolling Gyro
X . MSM-5000T-A1

HKER I IR,
TES
(331 20 SUS. 4 {8)

(M20 SUS. 41&)

BRIV @ @
(M20 x 80 SUS. 4 K) ©@
DD fRFES

NRES (XKEf8 20 SUS. 4 &)
(2 8 20SUS.4 @)
----- LTS &
j_‘yI\
= = (M20 SUS. 2 {&)
FARILE
(M20, 2 &)

* A fh(E ARG RRIZEFVIRETRESINTLET .

ARG AR5 48

SO

iy 37k

i =T NH50F 518
(148) (118 (118) {‘Fﬁb"éﬂilﬂhlﬂﬁl%{%]

2-2 WREEOTEOER (LD 2)
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Anti Rolling Gyro
X . MSM-5000T-A1

ARG f%%ﬁm:;“r\o@gﬂpﬁl ..................................................................................................................................... \

<
P

L Viybha 245k
Nz Y R | Vo o SV i [ 4 {8 ]

(1 18) (1 18) BL. 48 1 BFE

TS S AR
FFF LS A

E—RRSA/\ECER A
EEiHF
(V5.5-4 10 &)

E—ARSA/\EARA
EREHF
(V1.25-3 12 {&@)

— RATESE

ARG ARG
A & B DANGER
ARGSDT INSTALLATION MANUAL

ARGHIT OPERATION INSTRUCTIONS

it : AR
ARGEOT i ARGSOT IRiFRHE ZT R 2w LT AL
Mincks|-MEM.SD0DT-A1{5TH :0300-0152) Mode] MEHSIT61 S TT A,
A WENSOO0T TSN MR NAY T MSMSIT A Do NOT UsE
Do not oparate during stormy
e s xS et s weathar end excassive high

wave (2.0m] condition,

MOHMEI MOHMEI T

~N)L(1#)

MAEREAZI( M) ERikEREAE (1 )

X 2-3 MHEFEOHE OfERR (D 3)
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Anti Rolling Gyro
X . MSM-5000T-A1

#2-1 ARG F=v 27 U AR
o BEEE
ARG Kf{k MSM-5000T-A1 1& ]
F—X% K5 1,8 | MAA-25000B-A200 145 []
INTJ —
P-1500-212 145
Py SP-1500 = L]
EUffR L B (M20 <80 SUS) 4K ]
U vy h(zy 277> k) (M20 SUS) 4 # L]
\ S
i’E{f AT ANAJEG: (25 20 SUS) 4 18 []
AP AaA
SEPE4: (L 20 SUS) 4 1 []
F4RSJE 45 (K44 20 SUS) 4 {8 []
74 RNk (M20) 2K L]
s A
"ok (M20 SUS) 2 1 O
iy h arvAy ok
(CE01-#08S-C1M-10) 5 fA L]
N =)L (CE01-22BS-DS) 1 1 []
’;F;Gfb;?m 777 (CE01-6A22-22SC-DO0) 1 { []
R P T O
(CE3057-12A-1-D)
XA KN ¥y w7 (97121-422R) 118 []
Iy~ arH s b
(CE01-#12-C1M-10) 41 L]
Ny v =)L (CE01-18BS-DS) 1 1 L]
H2 AN
':;G f;?;%m 752 (CE01-6A18-11SC-DO) 118 O
N N . 0
(CE3057-10A-1-D)
XA N Fxv7 (97121-418R) 11 ]
f—?zvﬁaﬁﬂ% =X KT A B HTEEET 10 [ O
1 (V5.5-4)
FT—H T A ASEHR S T
12
(V1.25-3) f -
i B B g (4] 1 it ]
B R i & 1 L]
e 5 L 14 []
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#2-2 BE FEMMHY A B

Anti Rolling Gyro
X . MSM-5000T-A1

No. " H g e
1 Ny 7 —&EIR 15 ARG1 54720 |
DC12V (DC10.5~16 V) O BRI 2kW LLE
2 TVL—HAA v F 10 | &% BfH AC210~240V. 10A
JIS C 3410 fifiH AR UEML S,
3 ARG K{E~F—% FF A 1[4 15t 2mm2 UL I x 3 4
B I Bo AR I 0 d13~25mm
T— L Rof X
AN 73 :
ARG RiE~F—4 K7 A /~[H ARG 737 ) DILER
. e . HAH : AC200~240V. 10A
4 | B BRI 1 Bk s 1 7
(=25 1-45)
S 1) JIS C 3410 fifiH AR UEML S,
7Av7 I —ER | 38mm2 LA b X HE 2 A
5 ~RT —A L N—H [H] 1 .
) 4 B NE - ¢>22~2L9mm
N7 ) — s - A E T
JIS C 3410 fift F EEAR HEHL
2 (R
ST e 2mr11 LLEX2 % ()
. NI+ p13~25mm
~TVL—NAAL T . . .
6 T BT A 2% | —L R
) P WD —A o N—=B W77 7%
" Gty (= AN—P A AT
3t FRS)
i =
Y At e | wis caa0 mimmEm
7 e BT SRR 1 [1.0mm2LL Ex2%
'7 — )L R
LAN—Z KT 5 2 FAICFE)CTH)
8 |VE—FAAL VT 18 | T2 itk o T, A AZ R
FFCx MBI LESAAAL v T
'EF—:"/(V Y [m]
BRI 5 » ~ ~ \ JISC 324j0 fir A Eiﬁﬁmm
9 B 12 [ 1.0mm2LLEx2 %
" — )L R
S .| JE+24VDC, JEHE 50mA LT,
10 | FEhERRAH T » 13 LED s 45k 72 &
B éﬁ';’y *‘( =
R EREEES v T~ \ JISC 324?0 #a iﬁﬁ%uu
11 T BT SRE 1 [1.0mm2LL Ex2 %
'7 — )L R
e p e e o . | EK+24VDC, EH 50mA LLF,
12 | EFNEREET 7 13 LED S ek 72 &

GE)V1 BHYDRBERSERLTVNET 2 BULEER—4 —JIILTSHAICLEDEEIX. &2

[CRRHEDBEICHEOMOARIERELTTELY,

Ny T —BRET, EHONyT)—%ERELTCIERICEDESIE. Ny T)—FED

BmIT—JILLTHETE,
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*2-2 BHEK FREMY A

Anti Rolling Gyro
X . MSM-5000T-A1

No. T8 H g i
et =
3 ARG Ak~ — % 15 4 <] - JISC 3421(? fit E&ﬁ@%uu
e AR A | 1:25mme S E x 2
—)L RfF&
ARG RiEk~F—% KT A [ ARG1 £ %47 OftEk
14 EREPAEE S As e 130 DC24V., 2ALLT
(75 5 1-55%) Bk 2 A7
15 E—X FT7A BT, 15t M6 x4 A%, 3L 6% 4 1,
PG XA 2 5 6 X4
T — A JIS C 3410 i SRR UERL S,
16 (ARG KA, E—% FTZ7 48| 2 | 2mm2 Lk x BN (1)
) MK ¢ 10~14mm
17 | BT = — 7 b | r—7 VR
18 | #fifx 7T —7 DB | =T VR
Eo2—X 175A H
19 | No 7 U —ER 1 | (RN T V=07 T RAWFIITH
~ T — A L R— K] &)
20 | Ny TV RA vF 10 | 12V, 175A Ll BEG AR E T

()1 BHEYDOBERSERLTVEY 2 BULER—7—J I TIERIGSEHEE. K8

[CREBDBEICE>ERDOARSIERELTTELY,
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Anti Rolling Gyro
X . MSM-5000T-A1

2.2 ARG K{k
OiRES
#%2-3 ARG Ktk (1 &5H2D)
w oA (an Bk
4 ARG50T
- MSM-5000T-A1
RIS K 525mm (FHE) X741 mm (hE) X 536 mm (B17)
B R %) 234 kg
o PR S A -10 ~ 40 °C
N7 U —&ER
B DC12V(10.5~16 V)
(SP-1500-212, MAA-25000B-A200 {# /)
H & EH R 1TKW, EF 0.65kW LU T
i kv s # 5,000 Nm
4 E B & #J 1,000 Nms
[EI T #9 3,200 rpm
B & *2 70 dBA LT
= By *2 1m/s?2 LI
R OMFEN A BT HIEE T,
. " - ARG [T, AT D a~vMH Z ik~ Tyx A by (1) B
+ O RE
FHETHHFREAZICHL TWET,
- HOEE OEART, BREEES) ICHEEEE LET,
o TE W IEARIRAE & 72 D FE CORFRE] 59 30 4rfH
TE R IEEREE) B FERE LT 5 F TOR 9 60 4

1) PHERORBEA I L > CABREN TR D = Eib ) £,
* 2) WAhH S T AR,
IR, FHEIRIE GREST. FHFEE) 0o TRARY £

_84_




Anti Rolling Gyro
X . MSM-5000T-A1

QMBI
K 2-4 12T B, BT L—A, XX, A= LERINLTWET,
WNEBIZIX, fEENT D00, EEEHET 57 74 KA — A REEINLTVET,

HIN—
BAHRAaIRI AR
REEBERHaARI S
YA
Pb—ESANIL
(%)
H—ESUL<ZE—TO>
JL—L 0 O ©
EERO
X 2-4 ARG A{KD NI M ARERER (4 B8R
®~11E ARG AIED~EIZIX 2-5 L 72> TV £,
536max

525max

_L! . . '_ __%' !

T41max

B :mm
2-5 ARG KD~
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Anti Rolling Gyro
X . MSM-5000T-A1

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

Anti Rolling Gyre
| »TYP :MSM-5000T-A1 /
/P/N :V07C67001-101 S/N : XXX —

/] MFD :20 XX XX li_f--“"" )
waen AL EMRSH

T470-0162 EHRBMAIBET KFERF /DR S

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

D) TILEES

\

AN

2-6 ARG A{EDER
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Anti Rolling Gyro
X . MSM-5000T-A1

23 E—EFFAN

@ ik
x24 T—XKF7A4X (1EaH1D)
H H ft e8]
iU MAA-25000B-A200
POk 180 mm(= &) X 400 mm(hE) x 350 mm(#17)
g & 115 kg
Gl s AN —Fay ha— =
156 FH R i -10 ~ 40°C
FIAR . 5 4 D 5~ 95% (FEFELRNWZ L)
W HAH 210~240V 50/60Hz
IS el
TR AT Ny T —ERIL, /XU —A > 3—%(SP-1500-212)
IR ARZFRICEB L TAD LT &N,
O VE—MAA vTF (BEHEAE) 28T HZLICLD
ARG AEDEGE#HAE (REME ) NTEET,
o R RE ARG (X Z DA A v FIZ LY, Eilz  MfEIEEITVET,
(%ﬁ@%ﬁg%) @ 7 (BEHEHE) 28T 52 L1280, ARG KR
R DOVEBNFEMESY 2 8 T £ 9,
@ FZv7 (BEHEHE) 28T L1280, ARG KR
DAL EE (EFIREE) LTV AN ER T,
o ARG N IEFICEEN L CW AW E=X THERTHIZ LN Tx F
‘a—o
@ SRR
2-7 I2E—H R4 NONBIRREZ R L E9, NEBIZIE, mwra, v /3—

HEINRE SN TWET,

. REEER (4 @D

— BEDBHRTS b

-
£
- [
g == g . ‘% ) :
| -
Y i /
N S,
-~ %
..-__.- H""-\. '\‘
L 4 o CJ
S I"x\_\.
4 HM‘:H a
PLS AL “ T 2 %
= O EWithL (8 B

2-7 E—H RTA XKIEONEIIR
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@~fik

T—=H FTANOEFX2-8 L~ TEY £,

Anti Rolling Gyro

#43{ : MSM-5000T-A1

M 2-8 E—X 741Dk

44
mifg -
L)
2128
=
15 15
15y - 6
20 L/ - ;4 - | 1
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Anti Rolling Gyro
X . MSM-5000T-A1
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1) MOTOR DRIVER

TYP : MAA-25000B-A200

F/N: V07CS62256-103

MODEL : ARG3.7A

) S/N @ XXXXX
&) ARG MODEL : MSM-5000T-Al

7 ARG S5/N : XXX

ROTATING DIRECTION : XXX

MGF : 20XX.XX

POWER SUPPLY : SINGLE PHASE 200-240VAC(50,/60Hz)
FULL-LOAD CURRENT : 17.5 A

SHORT-CIRCUIT RATING OF THE EQUIPMENT(SCCRJ: 100
MANUFACTURER:KOUDEN INDUSTRIAL CO.LTD.

SUPPLIER:TOHMEI INDUSTRIES CO.LTD.

2-9 EF—HF FT7ADOFEMR
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Anti Rolling Gyro
X . MSM-5000T-A1
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B R 4.14 kg
el VL i A -20 ~ 40°C
ot FH Vi i A 10 ~ 95% (F5#&E L7anZ &)
AR NS 12VDC(EH) .  10.5~16VDC(EhEFTHE
A EE RURHEAR  200~240V(U)EEFTRE),  50/60HZ(LI%%)
&S 1500VA(TEHS)
@ E
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Anti Rolling Gyro
X . MSM-5000T-A1
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Anti Rolling Gyro
X . MSM-5000T-A1
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Anti Rolling Gyro
X . MSM-5000T-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 i U, k285 2 i iE L 72l
3-2 RO HTR

QARG AfEOHfHE, MOMEFTHENCH LT ¥ 3-3 DL HICEFHANEMITRD
EOICEELTRE W,
ARG Ak BLW E—¥% RZ7A4 10> T NLEH (SIN)
W DOYE - ARG KIKZ Ed B CERER
B OG- ARG ARiE% Ein b i CAEEx

« MDETH

yall

1 C 1 ‘\J>
\\ //- ‘IE
‘\/’ \\_,‘ L.
— T3 (" .
t/ ns
RERIZE DTS ARA— V 1 1 1 2
JLDEIEE AR 3-3 ARG KRARD Ut 5 a4

_93_



Anti Rolling Gyro
X . MSM-5000T-A1
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Anti Rolling Gyro
X . MSM-5000T-A1
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Anti Rolling Gyro
X . MSM-5000T-A1
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Anti Rolling Gyro
X . MSM-5000T-A1
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Anti Rolling Gyro
X . MSM-5000T-A1
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Anti Rolling Gyro
3t . MSM-5000T-A1
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Anti Rolling Gyro
X . MSM-5000T-A1

4-4 ARG AIKDHY )7

ARG KKITEEW (§ 234kg) T . EEICIGLI=IL—Y
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,
« TARILED K 4-4 [TRTEfTARIZE->TNVSZE,

(748, £LLIE ARG KX, MIADBIRDRELLYET .

- 100 -



Anti Rolling Gyro
X . MSM-5000T-A1
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Anti Rolling Gyro
X . MSM-5000T-A1

ARG Rk

Eﬁﬁﬁﬁmr$é
oo T MEmRE ARG KK
RERENE e o a Sy ORMEIEL-p

) BEE(d MSM4000B1-A TY,
4-5 ARG EEOWRMC I8 HERPA I O F

42 E—BRSAIN INT—A 2 N—BQO BT
(1) B—=RRSA /N INT—A 2 N\—3 DI AH

T4/ \DEEIFH 15kg TY ., BT T, BSLDERE
[CIEFFETSELENTTEL,

S A, MEDEE LAY ET
0 E—SK5 A DM HAELTFoTTEN, BAER

ZREZATHRETHE KTFEAAY, BRE. KKDRE
EEYET, (K 4-6 Z8R)

55415, RBEOTRMTMYH T TTEL,
KROREETYET,

E—SF54/\E ARG KIKEDERIS. fABHEAR
FOTWET  #HIRICEEH SN TSV )7 ILES (ARG
SIN)ZHEREL . RI— DA RO E ELHRIITHERLTT
by, (K 4-7 28)

(FH%, BMEEDRRELYES,

AN\ EE

0 ‘ E—ARSANE. BT ERIBEEDLDETFHTIL,

A= AEEEEOLNFEITLEEOHEDRRELGYFE

o

-102 -



P
o,
SN

S
PLS~NJL ™~

S

TR0

uf

A

=

=

Anti Rolling Gyro
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Anti Rolling Gyro
3 . MSM-5000T-A1

(1) MOTOR DRIVER

ﬂn..ﬂ R@Hﬂw G’W@ H— @ TYP: MAA-6500A-A200

@ P/N:V07CS67302-103

TYP :MSM-5000T-A1 i
P/N :V07C67001-101 S/N /\x@" MODEL : ARG1.5A

MFD :20 . c € } E) s/ xooxx D

ﬁaﬂIxﬁﬂﬁ*i ) ARG MODEL : MSM-5000T-A1
TAN-N162 BNRENBEMET KFERFNES @ ARG S/N : X)AXX
TOHMEI Industries Co.,Ltd. )
51, Kosaka, Haruki, Togo-cho, Aichi-gun, Aichi, 470-0162 Japan (8 ROTATING DIRECTION : XXX

@ MGF : 20XX.XX

47 ARG Ak L T BT 4 SO%lA i POWER SUPPLY : SINGLE PHASE 200-240VAC(50/60Hz)
- 7 Ut ) FULL-LOAD CURRENT - 1745 A

@) SHORT-CIRGUIT RATING OF THE EQUIPMENT(SCCR):100

@ MANUFACTURERKOUDEN INDUSTRIAL CO.LTD.

[ SUPPLIERTOHMEI INDUSTRIES CO.LTD.
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Anti Rolling Gyro
A . MSM-5000T-A1
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Anti Rolling Gyro
3 . MSM-5000T-A1
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Anti Rolling Gyro
A . MSM-5000T-A1
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Anti Rolling Gyro
3 . MSM-5000T-A1
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Anti Rolling Gyro
A MSM-5000T-A1
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Anti Rolling Gyro
: MSM-5000T-A1
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