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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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1 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.
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:“'r?” The right illustration means “DANGER OF [ DANGER OF ]
g ELECTRIC SHOCK’. ELECTRIC SHOCK

. “indicates mandatory contents.
Detail is shown by illustration, or sentence near o
et the symbol or inside the symbol.
Direction

. (General direction)
sign
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1.2  Warning labels
Do not disassembile.

A = B DANGER
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Do not disassemble or modify

the ARG or use B substituta
for any of its parts,

Do not place objects.

A & CAUTION
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A DANGER OF
ELECTRIC SHOCK
Do not remove electrical
connector.

Hot surface
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Signal cable
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Do not close.
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DO NOT CLOSE
Do not clase the
blowholes of the ARG
unit.
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demper) during operation.

T —
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ARG unit
Danger of electric shock.
Do not disassemble. ;
Do not close. .
A = & DANGER
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Motor Driver
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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.

SOe I

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 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
!

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.

/—
&7

ARG unit Motor Driver
(MSM-17500T-A1. 1EA) (MAA-2000/4000A-A200.
or MAA-25000B-A200, 1EA)

Figure 2-1 Checking of the delivered ARG (No.1)
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ARG installation parts
Nomenclature Num | Customer Do ?1
ber | Check list = - =
Installation Bolt (M20 x 200 SUS) 8EA ] ESHSE
Unut (Lock nut) (M20 SUS) 8EA O 02 E
Spring washer (2-20 SUS) 8EA O SRl
Plain washer (Grade A 20 SUS) 8EA 0 \:2 z @ E
Plain washer (Grade A 24 SUS) 16EA O Installation bolt U nut(Lock nut)
Rectangular plain washer O (M20 x 200 SUS. 8EA) (M20 SUS, 8EA)
(Grade A 20 SUS) 8EA

Collar (¢ 24.5X66) 8EA O @@%@
Shim (¢ 40X t 0.5 SUS) 16 EA 0 SN
Base (142X548%9) 2 EA O Spring washer Plain washer
Plate 1 (65X45X12) 4 EA O (2-20 SUS, 8EA) (Grade A 20 SUS, 8EA)
Plate 2 (65X 138x12) 4EA O
Rubber 1 (140X210X 18) 4 EA O
Rubber 2 (65x45x18) 4 EA L]
Rubber 3 (65x 138 18) 4EA O OO PG

Rectangular plain washer

Plain washer (Grade A 20 SUS, 16EA)
(Grade A 24 SUS, 16EA)

e Shim Plate 1
($24.5%66,8EA)  ($40xt0.5SUS,16EA)  (142x548x9,2EA)  (65x45x 12, 4EA)

&
oG

Plate 2 Rubber 1 Rubber 2 Rubber 3
(65x138x%x 12, 4EA) (140x210x% 18, 4EA) (65%x45x 18, 4EA) (65x138x 18, 4EA)

Figure 2-2  Checking of the delivered ARG (No.2)
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HANGEr aNd attached ars | s
Nomenclature Num Custom_er
ber | Check list
Hanger 1EA ] /\M EI( l'\/' 1
Eyebolt (M20) 2EA L]
Nut (M20 SUS) 2EA L] Eyebolt
Bolt (M8 x 20 SUS) 4EA O Hanger (1EA) (M20, 2EA)
Spring washer (2-8 SUS) 4EA L]
Plain washer (Grade A 8 SUS) 4EA ]
D
e Nut Bolt
Spring washer Plain washer (M20 SUS, 2EA) (M8 x 20 SUS, 4EA)
(2-8 SUS, 4EA) (Grade A 8 SUS, 4EA)
* These parts are already attached to ARG unit when delivered.

............. Wiring parts

Nomenclature Num | Customer @fj@?ﬁ@fﬁ@fﬁ@f;

ber | Check list @f@f@f@jﬁ@j@

Crimp terminal for Motor Driver 10EA ] _ _ .
(N5.5-4 (with insulation cap)) Crimp terminal for Motor Driver
Crimp terminal for Motor Driver 19EA 0 _ N§.5-4 (_eC]UiV8|ent)
(N1.25-4 (with insulation cap)) (with insulation cap),10EA
Bolt for the ARG unit ground terminal ]

(M12 x 30 SUS) 1EA @f@f@f@f@f@f
SIS

Bolt for ARG unit ground terminal Crimp terminal for Motor Driver
(M8 x 20 SUS, 1EA) N1.25-4 or N1.25-3 (equivalent)
(with insulation cap),12EA

........... Attached Documents ...............................................................................................................................................................................
Nomenclature Num | Customer d F
ber | Check list
Installation manual [This manual] 1Copy ] ARG
Operation Instructions 1Copy ]
Product liability (PL) label 1EA O | | &= @ | ==
MOHME! MOHME
A & BB DANGER
Ll
® DO NOT UsE Installation Manual Operation Instructions
S i g 1 [This Manual] (1Copy) (1Copy)

Figure 2-3  Checking of the delivered ARG (No.3)
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Table 2-1  Customer procurement items
No. Item Quantity Notes
220-240V 50/60Hz single-phase ac Each generator must be able to power the ARG
1 generator; or 1set that consumes a maximum of more than 4.3kW
200-240V 50/60Hz three-phase ac @Single-phase,
generator more than 4.0kW @Three-phase.
Three-phase AC200-240VAC,30A
oo : single-phase AC220-240VAC,30A
2 | Circuit breaker switch 1set Sel%ct ?he breaker switch, which is cut off within 5
seconds.
Cable for ship use : 5.5 mm2/AWG 9 x 3 cores
3 Power cable for use between the 1set with shield
ARG unit and Motor Driver Outer diameter : ¢18-25mm/@0.7-1.0inches
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 Single phase: AC220 ~ 240V, 30A
Motor Driver Three-phase: AC200 ~ 240V, 30A
(Crimp terminal, etc.) Waterproof type.
Cable for ship use :
Core thickness : 5.5mm?2/AWG 9 (Note)
Three-phase power supply : 3cores
Single-phase power supply : 2cores
5 | Power cable for use between power | 4 . | g O 71 Oinches with
supply and Motor Driver shield.
As selected the breaker switch is cut off within 5
seconds, please select the length of the Power
cable.
6 Electric cable between remote 1set Cable for ship use : two-core cable with 1.00 mm?
switch and Motor Driver or thicker conductors (with shield)
Must be a latch type switch. Move the lever
reciprocity to remote control the ARG’s starting
7 | Remote switch 1set and stopping operation. (No voltage connect
switch)
more than 24VDC
8 Electric cable between start check 1set Cable for ship use : two-core cable with 1.00 mm?
lamp and Motor Driver / AWG 17 or thicker conductors (with shield)
Lamp specification : 24VDC, under 50mA (LED
9 | Start check lamp 1set lamps, etc)
10 Electric cable between rotation rate 1set Cable for ship use : 1.00mm?2 /AWG 17 x 2 cores
check lamp and Motor Driver with shield
11 | 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
12 | between the ARG unit and Motor 1set with shield.
Driver TOHMEI supplies connector for the ARG unit side.
Signal cable connection parts for e .
13 safety device between the ARG unit 1set Spgggie\lltlorézfl\ﬁg(umt
and Motor Driver Waterproc;f type
(Crimp terminal, etc.) '
14 Motor Driver installation screws and 1set M6 x 4EA, No.6 x 4EA, 2-6 x 4EA
washers
Cable for ship use :
Ground lead .
15 . . 1set 5.5mm?2/ AWG 9 x single core
(for the ARG unit & Motor Driver) Outer diameter : ¢ 10914mm/ ¢ 0.4-0.5inches
16 | Heat shrinkage tube A.S For cable wiring
required
17 | Insulation tape A.S For cable wiring
required

(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.
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2.2 ARG unit
(DSpecifications
Table 2-3 ARG unit specifications  (1EA)
Item Specifications
Name ARG175T
Model MSM-17500T-A1
Dimensions 630 mm (height) x 950 mm (width) x 620 mm (depth)
24.8 inches (height) x 37.4 inches(width) x 24.4 inches (depth)
Weight Approx. 380 kg / 838 Ibs
Supplied exclusive Motor Driver(MAA-2000/4000A-A200)
Power supply Single-phase 220 to 240 VAC 50/60Hz
Three-phase 200 to 240 VAC 50/60Hz
Ambient ~10 10 40°C
(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 Single-phase : Approx. 4.3 kW(Max) 3.5 kW(Max) (Steady-state)
consumption*" Three-phase : Approx. 4.0 kW(Max) 3.0 kW(Max) (Steady-state)
Anti-Rolling
Torque Approx. 17,500 Nm (Max)
Angular Approx. 2,900 - 3,500 Nms
momentum
Rotational speed Approx. 3,900 - 4,600 rpm
Noise *?) 80 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. 35 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 cable
Damper
Frame Thermo Label
(reference)
H—ESU < FE—TO>
. o O 6
Signal cable ™
Blowhole

Installation points (8 places)

Figure 2-4 ARG unit external view

@Dimensions

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

620024.4) MAX

l

e | 11—

N

T,

0(24.8) MAX

523(20.6)
o

63

W ————
o g

420(16.5} " 839(33.0)

950(37.4) MAX

{
11314.4)

unit:mm(inch)

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.

v | Anti Rolling Gyzo
M TYP :MSM-17500T-A1 A
Parts number ——l, PN :V07C66001-101 S./N: XXX

,MFD:ZOXX.XX CG
Manufactured date d R EMNS4

T470-0162 BARRBAARMET A FHEAF/IMER 51
TOHMEI Industries Co.,Ltd.
51, Kosaka, Haruki, Togo-cho, Aichi-gun, Aichi, 470-0162 Japan

- Serial number

Figure 2-6 Nameplate for the ARG unit



2.3 Motor Driver
@ Specifications
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Table 2-4 Motor Driver Specifications (1EA)

Item Specifications
Model MAA-2000/4000A-A200 or MAA-25000B-A200
Dimensions 400 mm (height) x 350 mm (width) x 189 mm (depth) MAX
15.7 inches (height) x 13.8 inches (width) x 7.4 inches (depth) MAX
Weight Approx. 15 kg / 33.1 Ibs
Control method Inverter control
Ambient 210 to 40°C
temperature
Humidity 5 to 95% (with no condensation)
Do not be exposed to dust, direct sunlight, corrosive or flammable
Atmosphere gases, oil mist, vapor or water drops.

(Pollution Degree 2 (IEC60664-1))

Power supply

Single-phase 220 to 240VAC 50/60Hz /
Three-phase 200 to 240VAC 50/60Hz

(I Remote switch: connect to the Motor Driver to remote control the
ARG operation (ON/OFF).

(outzlrjgg?]cr)mr;cting The ARG can be switched on/off by this rgmote switch.
terminal) @ Start ghgck Iamp_: connect to the Motor Driver to make sure the
(Please prepare by ARG Isin operation or not. _
customer) ® Rotation rate check lamp: connect to the Motor Driver to make sure
the ARG had reached the rated rotational speed (steady-state) or
not.
Others The ARG’s operating condition is checked by Monitoring window.

*3) The Motor Driver is able to use both single-phase and three-phase. Please

choose appr

@ External view

opriate power input as needed.

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

Monitoring window /.

Lid — |

PL (Product Liability)

Installation points (4 places)

S Bracket for installation

oLy

Figure 2-7 Motor Driver External view

O : Screw for lid (8 places or 6 places)
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(@Dimensions
The dimensions of the Motor Driver are shown in Figure 2-8.

Monitoring window
4- 803
l_ ] i = |
Nameplate —__ 5
[ - = 0 -
21585 | 25(1)
350(13.8) MAX ' = e
PL label
SssSsEEEess
SSSS2ese |8 =
Through hole of the cable —|E=2=22=2g £ _ _
R — = unit : mm(inch)

Figure 2-8 Dimensions for Motor Driver

™

P
&

=

(@

@Nameplate

Make sure the nameplate on the Motor Driver, which must be as shown in Figure 2-9.
<MULT!I Inverter> <ACE Inverter>

/ Model OMOTORDRIVER
MOTOR DRIVER o @TYP:MAA-25000B-A200
TYP - NAA-2000/40004-g200 |~ Parts Number ®P/N:V07CS62256-103
/ @MODEL:ARG3.7A

P/N - V07CS62248-XXX | Serial number ®S/N:XXXXX
S/N - XKKXX / ®ARG MODEL:MSM-5000T-A1,MSM-65000T-Al

' —~ Should be same serial MSM-17500T-A1,MSM-25000T-B1

ARG S/N - XKXXK / Number as ARG unit DARG S/N:
®ROTATING DIRECTION:

(8" MODEL : ARG3.7 . . .

Rotational direction @MGF:20XX.XX
7% ROTATING DIREGTION : XXX A Look the ARG ((OPOWER SUPPLY:THREE PHASE 200-240VAC(50/60Hz)

or SINGLE OHASE 220-240VAC(50/60Hz)

@ MFD : 20KX. XX from the top. @FULL-LOAD CURRENT : 17.5A

CW:Right Rotation ) @SHORT-CIRCUIT RATING OF THE EQUIPMENT(SCCR):100KA

CCW:Left Rotation J @®MANUFACTURE:KOUDEN INDUSTRIES CO.,LTD.

\ @SUPPLIER:TOHMEI INDUSTRIES CO.,LTD.

Manufactured data

Figure 2-9 Nameplate for the Motor Driver
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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 35kN-m/1EA(approximately 3,600kgf-m/310,000lbs-in/1EA)on
the hull of the ship, as shown in Figure 3-1.

M(moment) : Maximum 35kN-m(approximately 3,600kgf-m/310,000lbs-in)
F(force) : Maximum 10.3kN x 4 (1,050kgf x 4/2,3201lbs X 4)

ARG unit

- G

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 -+ 10.3kN (1,050kgf/2,320lbs)
Shearing load on each bolt -+---weeerrereeeees 3.5kN (360kgf/800Ibs)

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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®

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.

0

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 cannot
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

ARG installation surface '(ttom 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)

‘\/
— j—]
N A = |
I =
A
Rotational direction of =
the Flywheel inside the Case1 Case?2

ship
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



(2) Installation location for the Motor Driver

Anti Rolling Gyro
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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 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 of 200mm (7.9inches)
around the Motor Driver.

Locations where passengers can touch the ARG unit
easily

S S

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

0 [+]

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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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 4-1.1.

355(1.4) 1768(30.2)

105(4.1)

- - =

|

=

496(19.5)
pm = =0T, T
(ARG unit)

-

620 MAX (24.4 MAX)

e T BRI R VLA A

= w - - L

S ¢24(0.94) holes, 8places
(M20 hexagon bolts)
950 MAX (37.4 MAX)
(ARG unit)

286(11.3)
414(16.3)
(ARG unit)

unit : mm(inch)

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

Figure 4-1.1 Dimensions for drilling the ARG unit installation holes

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

@If the ship is made of fiber reinforced plastic (FRP) , it recommends reinforcing
by overlaying with FRP.
The installation bolts are 200mm/7.9inches long. Cut them down to match the thickness of
the hull board (including the reinforcement, if used).
(Refer to Figure 4-1.2)

/\ CAUTION

Use all the rubber attached.
Not doing so could result in damage to the ARG unit or

ship.
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(@Place the Base on the ARG installation surface.
It recommends gluing and fixing the Base on the installation surface so that there is

no gap between the Base and installation surface.
The Base has installation direction. And so, be sure to place it in the direction shown as

the below figure.

(o] o (o] o]
g N
ol
K Base
o o o o Top View
Unit : mm(inch)

(@Place the Rubber1 on the Base.
The Rubber1 has installation direction. And so, be sure to place it in the direction shown as

the below figure.

Rubber 1

Top View
Unit : mm(inch)

|80
(3.1}

(4.1) (@.1)

@|nstall the ARG unit with the attached hanger.
Sling up the ARG unit as shown in the Figure 4-2.

0 The ARG unit is heavy (Approximately 380kg /

838lbs). 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
hanger.

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 of hanger and attachment hanger bolts
(M8) are tightened by regular torque.

Eyebolts of hanger are tightened in correct
direction as shown in Figure 4-3.
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/\ 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.

Eyebolt : 2EA (Supplied)

Tighten torque : 130N-m

(13kgf-m/1151Ibs - in) Bolt : M8x20 SUS, 4EA (Supplied)

Spring washer : 2-8 SUS,4EA
(Supplied)

Plain washer : Grade A 8 SUS, 4EA
(Supplied)

Tighten torque : 16N-m

(163kgf-cm/141.6lbs-in)

Figure 4-2 Sling up the ARG unit

Longer direction

> Eyebolt
,/ Make sure the eyebolts are
- P parallel to the hanger in the
= = = longer direction.

/

Figure 4-3 Installation direction of eyebolts

Hanger
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®Place the ARG unit on the Rubber1.

JaEm

=

o |§| Top View

0
ARG unit”

®Place the Rubber2 and Rubber3 on the ARG's flange.
The Rubber2 and Rubber3 have installation direction. And so, be sure to place them

in the direction shown as the below figure.

29.5

(1.2)

?ubbe Rubber3 Rubber3 Rbber

29.5

(1.2)

29.5

Rubber2 Ru

1.2)

S Unit : mm(inch)
— Top View

29.5

bber3 Rubber3 Rubber2

@Place the Plate1 and Plate2 on the Rubber2 and Rubber3 respectively.
The Plate1 and Plate2 have installation direction. And so, be sure to place them in
the direction shown as the below figure.

Plate1 Plate2 Plate2  Plate1
(=] | | | a [=]
A — 1 1©]
m < —~
ol o
N o o SIS
o
N N
o |- o I
N NI~ Top View
] = | Unit : mm(inch)
Plate1 Plate2 Plate2 Plate1
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®lInsert the collar.

@Adjust the compression length of the rubber to 4 to 6mm(0.16 to 0.24inch) by using
the shim and plain washer as shown in the Figure 4-4.

0 Adjust the compression length of the rubber from 4

to 6 mm (0.16 to 0.24inch) by using the Shim.

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

Plain washer

(Grade A 24 SUS)
Plain washer

4-6mm Compress the rubber

(Grade A 24 SUS)
[ |

-||||||||| Shim**
«— Plate1 or 2

—

<«— Rubber2 or 3

\ ARG Flange

Collar
...................... : | Rubber1

N Base
*1 Use Shim if needed to adjust the compression length 4 to 6 mm (0.16 to 0.24inch).

Figure 4-4 Compression length of Rubber
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(DAssemble parts as shown in the Figure 4-5.
Apply the anti-burning grease to bolts (8EA).
Tighten eight bolts little by little and evenly to a torque of 130Nm (approximately 13kgf-m
(1,151lbs-in) ) in a diagonal sequence.(Refer to Figure 4-6)

/\ CAUTION

Use all installation parts attached.
Not doing so could result in damage to the ARG unit and

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.

U nut(M20 SUS)
Tighten torque: —\

0

130Nm (Approx.13kgf-m,1,151Ibs+in) N
Spring washer > S
(2-20 SUS) Plain washer > Plain washer
(Grade A 24 SUS)

(Grade A 20 SUS)

\
Shim

(¢40x1t0.5 SUS)

"?Rectangular plain washer
(Grade A 20 SUS)

Installation bolt*"-

*1 Spread with anti-burning grease on the installation / (M20 x 200 SUS)
bolts.

*2 When installation bolts are planted in the hull,
rectangular plain washers are unnecessary.

Figure 4-5 installation of ARG unit
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! it
) S @
O ey

s o |
B G5

Figure 4-6 Bolts installation order (example)

(DCheck that there is no gap in parts shown as follows after tightening installation bolts
and nuts.

Between the Rubber 1,2,3 and the ARG flange.
Between the Rubber 2,3 and plate.

Between the Plate and washer.

Between the Base and Rubber.

Check that each part is tightened securely and do not move.

[




Anti Rolling Gyro
Model:MSM-17500T-A1

4.2 Installation of the Motor Driver
(1) Installation direction

® The Motor Driver’s weight is approximately 15kg /

33.1lbs.
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 4-7)

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 4-8)

/\ CAUTION

Be sure to use the Motor Driver supplied by
TOHMEL

Not doing so could result in malfunction.

Upwards
/G

< TSI

Sy Rnd
* ey .

\Q‘:‘q\ e
T
\\QQ\

N F]
PL label N

Figure 4-7 Installation direction of the Motor Driver




TYP :MSM-17500T-A1
MFD : 20 XX.XX c €

R LEMRNEAL

T470-0162 BHIRZMAFMET K FEHERF/NR 51
TOHMEI Industries Co.,Ltd.
51, Kosaka, Haruki, Togo-cho, Aichi-gun, Aichi, 470-0162

Anti Rolling Gyro
PN :V07C66001-101 S/N_XXXX

Same
S/N

Japan

Anti Rolling Gyro
Model:MSM-17500T-A1

~

13 MOTOR DRIVER
TYP : HAA-2000/40004-4200

[ S

P/N - V070562248~ XXX

8/N - XKKXX

®

ARG S/N = XXXXX

WODEL : ARGS. 7

8 @@

=3

ROTATING DIREGTION : XXX .
(The figure shows the

nameplate for MULTI.)

)

@

WFD : 20KX. XX

Figure 4-8 Combination of the ARG unit and Motor Driver

(2) Installation method

Install the Motor Driver 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.

Screw*
(M6)

\w

Hull board /

/N

~

\ Plain washer*
% (nominal size 6)

\ Spring washer*
(nominal size 6)

* Please prepare these fasteners
by customer.

Figure 4-9 Procedure 1 for Motor Driver installation

@ Hang the Motor Driver on screws which are attached.

\ Hull board

Figure 4-10 Procedure 2 for Motor Driver installation
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@ Attach the plain washer, spring washer and screw to the hull board according
to lower the attachment hole.

Screw* \<
(M6) .
. %9 !
g\ Hull board
"

~ * Please prepare these fasteners
by customer.

Spring washer*
(nominal size 6)

Plain washer*
(nominal size 6)

Figure 4-11 Procedure 3 for Motor Driver installation

@ Tighten the lower screws and upper screws.

4.3 Wiring
(1) Before wiring

@ The Motor Driver is able to use single-phase power supply@220-240VAC or
three-phase power supply @200-240VAC. If the power supply of the ship is
single-phase@220-240VAC, then use the single-phase power supply for the Motor
Driver. If the power supply of the ship is three-phase@200-240VAC, then use the
three-phase power supply for 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.
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0 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 power generator 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.

If the power supply of the ship is three-phase
@200-240VAC, use the three-phase power supply for
the Motor Driver.

If single-phase@220-240VAC is used for the Motor
Driver, the power supply of the ship becomes unsteady
and could result in malfunction.

@ 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 35 minutes 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 4-12 shows the overall electric system diagram.

@ Figure 4-13 shows the overall electric circuit diagram for single-phase power
supply@220-240VAC.

@ Figure 4-14 shows the overall electric circuit diagram for three-phase power
supply@200-240VAC.

@ In reference to @ and @ 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, T/L3 power input terminal

of the Motor Driver and U/T1, V/IT2, 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
hanger installation bolts.

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
page 39) must be performed by qualified personnel,
who has completed the ARG maintenance training.

Wrong key operation could result in malfunction and
trouble.
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(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.

Anti Rolling Gyro
Model:MSM-17500T-A1

Please see Figure 4-15 for the location of the connecting terminals.

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

Terminal screw Crimp terminal size
_ size (Supplied) o
Terminal name Descriptions
MULTI ACE MULTI ACE
Inverter | Inverter | Inverter Inverter
RIL1, S/L2, TIL3 M4 M4 | V554 | V554 'S”urz)ugl}tlermi”a' from the power
U/T1, VT2, W/T3 M4 M4 V5.5-4 V5.5-4 | Output terminal to the ARG unit
X, CM2 M4 M3 V1.25-4 V1.25-3 | Terminals for safety device
Y1,Y2, CM1, SW, +24 | M4 M3 | V1254 | v1253 | ferminals for accessories (for
outer connections)
@ (Ground) M4 M3 V5.5-4 v55.3 | Ground connecting 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 or 6 screws of the lid to remove the lid. Perform the wiring on the terminal
board inside the Motor Driver.

(Equivalent)

How to remove the lid

A. Take off Mscrews of the lid. (six screws)
B. Take off @screws of the lid. (two screws) :Only MULTI

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.

Connecting cable

Terminal name of
the Motor Driver

Cable between the ARG unit and the Motor Driver (For power)

U/T1, VIT2, W/T3

Cable between the circuit breaker switch and the Motor Driver

R/L1, S/L2, T/L3

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
Cable between the rotation rate check lamp and the Motor Driver | +24, Y2
Cable between the ship’s ground and the Motor Driver @ (Ground)




Anti Rolling Gyro
Model:MSM-17500T-A1

@ After removing the lid, there are terminal board with a safety cover as shown in

Figure 4-15

4] [#]
Touch panel : -
Main terminal Control terminal
° _A
_ A < - -

RAL1(SA2| T3 UMY V/T2|W/TS

Y1|Y2[+24{ OV | SW(CM1CM1| X |CM2|CM2

S
KRR

D
XIS

[\ - J \. > J\ )\ 7 \\ v J
Connect to power 1 CM1, SW :Remote switch
generator Y1, +24 :Start check lamp
Y2, +24 :Rotation rate check lamp

Connect to ARG (For power)

Connect to ARG (For safety device)

Connect to shield cable

for power and ground lead

Figure 4-15 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.

0

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 or malfunction.




Anti Rolling Gyro
Model:MSM-17500T-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 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.

Figure 4-16 How to check the electric voltage just after turned off the Motor Driver



(6) Wiring of the ARG
Perform wiring correctly as shown in Figure 4-13, 4-14.

Anti Rolling Gyro
Model:MSM-17500T-A1

Doing so could result in electric shock.

Do not operate switches or perform wiring with wet
hands.

Use the waterproof type connecting parts for wiring
between the ARG unit and Motor Driver.

Not doing so could result in electric shock.

Fix cable with clamps so that the cable from the
ARG unit isn't pulled.

Not doing so could result in electric shock.

electric shock or malfunction.

Do not preform the wrong connecting the signal
cable and the power cable by mistake.

Using inappropriately assembled cable could result in

@ Check of the signal cable and the power cable.

Signal cable (Safety device)
(CM2. X)
Size : 1.25mm? AWG 16 X 2

Power cable (U, V. W, @)
Size : 5.5mm% AWG 9 x 4




ARG ground lead connecting point.
Connect the ARG ground lead by
securing the one of the hanger
installation bolts.

Peel off the paint of the grounding point.

Anti Rolling Gyro
Model:MSM-17500T-A1

@ Connect the ARG unit and Motor Driver.
Please connect the cables using the connecting parts shown in Table 2-2 (Crimp
terminal, etc.) to connect the ARG unit and Motor Driver.
< Power cable >
As shown in the below figure, there are marks of U, V, W,@ on the ARG power
cable.

Connect the ARG power cable and the Motor driver, according to the Motor driver
terminal indication.

i o vtz s | D
™y

Connection

ports

|RALY
%)

< Signal cable >

As shown in the below figure, there are marks of CM2, X on the signal cable.
Connect the signal cable and the Motor driver, according to the Motor driver
terminal indication.

Motor Driver

[}
[}
=5
L

® 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 4-17.

Bolt (M8 x 20 SUS, 1EA) ﬂg / Spring Wa?gﬁggifd)%& 1EA)
®

(Supplied)
T ——  Plain washer

Tighten torque:16N-m
(Approx.163kgf-cm, 141.6lbs+in) N (Grade A 8 SUS 1EA)
' (Supplied)

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

Figure 4-17 Ground lead connection for the ARG unit



Anti Rolling Gyro
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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.

A
d ‘q
"

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.

.~

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.




Anti Rolling Gyro
Model:MSM-17500T-A1

/\ 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 generator for the ARG on the ship. ]

s

[ @ “Turn ON’ the circuit breaker switch. ]

s

[ @ “Turn ON” the remote switch. ]

s

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

< 35 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.

- Light on

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 130 and 160 between 130 and 160

*2) The ARG takes approximately 35 minutes to reach rated rotational speed
after turning on the remote switch.

(1) Stopping
[ @ “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. ]

L

[ ® “Turn OFF” the power generator for ARG on the ship. ]

*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. ]
| ® Make sure that the ARG is stopping completely 1 hour later.
[ ® “Turn ON” the circuit breaker switch. ™ ]
[ @ “Turn ON” the remote switch. ™ ]

L

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

<35 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) 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
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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.

+ Ambient temperature of the ARG becomes high.

- The ARG generates excessive load by the operation under stormy weather
or excessive high wave condition.

+ One of the Damper breaks down.

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
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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

The ARG
does not
operate
even though
the power

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,
T/L3 of the Motor Driver, which must be
connected to the power supply.
Check the connection of the terminals U/L1, V/L2,
W/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 power supply
and the ARG.
Check the connecting terminals of the Motor
Driver, which must not have any foreign metal
residue attached.

Signal circuit is
incorrectly wired.

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.

switch is ON.

Circuit breaker switch
is not turned on.

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

Power generator is not
producing enough
power.

Check the capacity of the power generator, which
must exceed the mass of the total ARG’s power
used.

Check the phase of the power generator and the
R/L1, S/L1, T/L3 terminals of the Motor Driver if
they are using a same phase.

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
used.

Connect the remote switch between “CM1” and
“SW” of the Motor Driver.

Remote switch is not
“OFFH

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 generator supply: ON
@ Circuit breaker switch: ON
@ _Remote switch: ON




Anti Rolling Gyro
Model:MSM-17500T-A1

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 power generator 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 power generator 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

Power generator is not
producing enough
power.

Check the capacity of the power generator, which
must exceed the mass of the total ARG’s power
used.

Check the phase of the power generator and the
R/L1,S/L2,T/L3 terminals of the Motor Driver if
they are using a same phase.

The power generator used to supply the ARG is
also used for another equipment, which
consumes large amount of electricity and it
causes the power generator 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
grounded to the designated point specified in
GPS, radio or other this manual.
equipment makes | The ARG's noise is Keep the distance be_twet_ar_1 other equment
6 | noise after the affecting the other and the ARG and/or its wirings. (Noise may be
ARG is in equipment’s noise. superimposed on AM radio depending on the
operation. location.)
Check 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.
During operating
ARG by generator | The ARG's power
7 power supply, harmonic is + Increase the number of AC power devices (air
electronic devices | affecting other conditioners, water heaters, etc) to be used.
such as IH does equipment.
not start.
Check the serial number of the ARG unit and
the Motor Driver to check they are the same.
Selected wrong 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
ARG during the time that rotational speed
becomes steady. Please wait until it becomes
8 Irr:ﬁsﬁglca g?sa‘é(g? Effect of resonance steady rotational speed.
vibration If there is a resonance to the hull or wall, take
: appropriate measures to increase the strength
and rigidity of the material of the hull or wall.
When the environmental temperature is low,
Effect of the bearings might make some noise
environmental especially just after the starting. Wait until the
temperature rotational speed becomes steady, and then
: make sure that it does not make the noise any
longer.
] ] Oil adhering to the seal area during damper
Oil bleeding / Early familiarity in manufacturing may temporarily come out.
9 | leakage from the y y Wipe it off and check for leaks again.
damper damper If the leak continues, please contact the sales
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
Machinery Directive : ENISO 12100:2010
Low Voltage Directive : EN 60204-1:2006+A1:2009
EMC Directives : EN 61000-6-2:2005
EN 61000-6-4:2007+A1:2011
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« ZORMTEEEONFIZONVTH I ARERESL, BRAOERHY LD,
JRFBIE~ TG T S U,
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Anti Rolling Gyro
B - MSM-17500T-A1
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HYFET,
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HEEIZ, ARG OHY WV ORI EF T & FAIZ R LT
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KREBFEBDOFRK E 20 £7,

CORFEELL T, BRotOVPNET DL, AT E
TITEG A A D TRENE, BHEZRMAVRE . FI3BREA~ DK
EPBESNONEEZRLTNET,

~®%T%ﬁﬁbf RO FNET D L, ANEEE
9 [REME, %Vﬁ%%%i F IR EEA~DOYEENEE &
NONER LR EDOHORENEE SN DNE 2R

II u_.\

LTWET,
SEESNELK
X Ft = R 155 F 51]
© @wEEsE (LT ARVWZE) ZRLET,
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A BRI NEIE, D\ OF R < I rE TR LET, A

I
of
e

FROHEE BB L DR 2R LET,

(EFESERR)

t .
3

N

@ :imn (LPFszr) BRLET,
Bkt @ o s rE TR LET,

o

(—fFE7)




EmEZIE
A & CAUTION

A IE

ARG 55— HITHE
iy, AL LR RN
NE R,

&
® DO NOTPLACE OBJECTS
Do not place ohjects, sit on

or stap on the ARG cover,
=/ /L.

/
(H/3—TE)

A E CAUTION

AR

ARB AGRFICE T WISl
RN TFFRNALTE T,
$\ | HOT SURFACE

— Do nat touch 4RG fe.g
damper) during operation,

=8y
p /IE

E3E-3- 1

A% BEDANGER

Rl s

ARG TR MLIE S
LE T,

DO NOT CLOSE

Do not clase the
blowholes of the ARG

unit.

ESEER

R
WA R | FO AR
RAGTLT PR

DANGER OF ELECTRIC
SHOCK

WIrIng NSt be pertormed by
quaiied parscrnal.

SHEYE

m=ERLE

T 5751 piRE T S0
Lo b,

DO NOT CLOSE

=P S A AR 0T
Tl

DO NOT DISASSENIELE
ID: net open the fctar Drivar's
.

Oo not clese the bowhebkes ab
o klater Drivar,
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Anti Rolling Gyro
B - MSM-17500T-A1

A = B DANGER

Sy RS AL
ol bR Tk e
FLT PR,
DQ NOT DISASSEMBLE
Do not disassemble or modify
the ARG or use B substituta
for any of its parts,

A = B DANGER

mE Ak
T PREAFILT PR,

A DANGER OF
ELECTRIC SHOCK

Do not remove electrical
connector.

=8 =
I%Imlilﬁx

(& 2 ITH)
AX & CAUTION

AR

ARG AfROFICT U LRSI
TAHTTFFRNAL T T,
$\ |HOT suRFACE

— Do nat touch 4RG fe.g.
demper) during operation.




Anti Rolling Gyro
B - MSM-17500T-A1

1.3 ARG Huft -5 EERDFEFEIE
ARG ZEUF (T E LUV R BER SN AL, LTDOIEE |[TRTABTETHoTIESY,

BEE

—RMEREHR
it OBIEC ORI BEREE LT HATARE+HICEBELTTE,
EEOBIEIIESRAEL LT HATREE+HTERLTTSL,

MAHREICONT
COBMEREICEEHDETIRIRETFOTTELY,

BEOFEZEIZDOLNT
HEDEBPRENE DM o-5E . BFEITHELTTELY,

AAREHLEIZDNT
ARG KEDEUFHIE (X, MDEID ., NTUREDMAERES., IR 5 EE+
FZEBLTGEELTTALY,
MAMEEDIETORRELGYET,

SOe WV

MEADEFIZDLNT
IL—2DEBEEIFTEEERENTV., CORMEEZDIEHFBIELTFH> TS
LY,

ARG NESEHBEEILZ. ERIEDHEBREMNTOTEALY,
E—EFRSANTEESN-LDZFERL., BIEWNICOBGEEEZENTEE
IBZSFoTLIESLY,

HERIZDONT
ARG OB SURBRIEEIIBEZZ T BHEENERELTTIL,
HEGLDICEENARALLIGSILELICEGREZFLEL. CORTEREER
[CERHLTHISEL LIFTIRFEEITERL TS,

ARG DFEZEIZDIVT
+ ARG KALEE—ARSANRUNERERETIEAIE. REDES O S
DERITRSTFEN, FEBEIVNTFTORRELYVET,




Anti Rolling Gyro
B - MSM-17500T-A1

2 BRRoOmRE
21 {HafEMrERYELES
ARG I, ARG KiK, E—# FT7 A4/ BLO, B OHEK I TNET,
FARIZE Y fHF D ETC, X 2-1, 2-2, 2-3 DEMAH D Z L EMER LT RSV,
F7z, P65 E 21 DL DI, BEHETCTFHEW-ZEZEET IO LIBEWELET,

BELTLS. HEIVE. BESRELTVDEE. D
FERAZETHENTTSY,

(FH%, BMEEDRRELYES,

ARG Afk, E—HF54/\, &Y., ABREREET S
AL LUFOBFIREELTTL,

- ESAR . KD EH LI DEG

© TSR

- BB

- FHOBVBH
HEORELBYFES .

%,

: N .///

ARG K{K S=ant N X A

(MSM-17500T-A1.1 &) (MAA-2000/4000A-A200
or MAA-25000B-A200. 1 &)

X 2-1 HRCFEOTHEROHMERE (£ D 1)



Anti Rolling Gyro
B - MSM-17500T-A1
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BAtRILE UFvk@vs+vhk)

(M20x200 SUS.8 &) (M20 SUS, 8 &)

DA SO

S e

----- MK ER{ FED

2% HE | Frvol
ERfARJL k (M20 % 200 SUS) 8 & O
UFv bk (BwoF v k) (M20 SUS) 8 {& O
INARES (2820 SUS) 8 {& O
FEES (dfsH 20 SUS) 8 & O
FEES (st 24 SUS) 16 1@ O
ARFES (KA 20 SUS) 8 {& O
H5— (¢$24.5x%66) 8 & |
2L (p40x 0.5 SUS) 16 18 |
AR—2R (142 x548x9) 2 @ |
FL— k1 (65x45%12) 4 {8 |
FL— k2 (65x138x12) 4 {8 |
Br#RT L1 (140x210%18) 4 {8 |
B =L 2 (65%45x18) 4 {8 O
Bk =L 3 (65%138x18) 4 {8 O

INREEE FEE

(i3t 24 SUS. 16 &)

R—Z
(142x548x 9. 2 {&)

30
e

ARTEE

(KEIFH 20SUS. 818) (¢24.5%66. 8 &) ($40xt0.5 SUS. 16 &)

TL—k1
(65x45x 12, 4 &)

BRI L 2
(65%x45% 18,4 {&))

BRI L 3
(65%x138x18. 4 {&)

(2520 SUS. 8 &) (3ffi 1. 20 SUS. 8 f&)

HI—

<>
@

<

JL—k2 BHHR=T L 1
(65x138x12. 4 {&) (140%x210%18. 4 &)

2-2 HREFOPROMERS (LD 2)
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Anti Rolling Gyro
B - MSM-17500T-A1

N SN
B wg | TTYOW (©) c(@ )
NUH— 18 O = %/
FARIL L (M20) 2 & O X
+v k (M20 SUS) 2 1@ O TARILE
ALk (M8 x 20 SUS) 418 O (M20. 2 {&)
INRES (28 8SUS) 418 O
FRES (dhf 8 SUS) 418 O
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&
INREEE TR Fuk RILE
(285 8SUS.41@) (iifih, 8 SUS. 4 &) (M20 SUS. 2 {&) (M8 %20 SUS. 4 K)
* KFlEX ARG RIKICHfF LV RETIHESNTWED,
.............. /7__7’)'/EE$7%FH%BI%
4, $ e F =7 D D _ o
B R T A SERR L T @9@29 T
(N5.5-4) 10 A U @fﬁcf@‘y&@/@@?g S
T KT A SEFE A T ' e E—ARSANERA T2/ \BRA
(N1.25-4) 1214 E& T EE T
ARG AR T — AFHA R - ] 0 (N5.5-4 10 &) (N1.25-4 or N1.25-3 12 {&)
(M12% 30 SUS) * HES HE R
ARG R{K7—REC#%
RILk
(M12% 30 SUS. 1 &)
N RATELE
P P
2 B | Fevsm
Bufh s (A5 1 it ]
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f& B DANGER
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Anti Rolling Gyro
B - MSM-17500T-A1

#2-1 BEH PESMY A B
No. T H S ik
ZZWE HAFE 220~240V 50/60Hz ARG1 547~V | i KIHEE S
. | ERCEER) . ol {5t | HAEROES 43 KW SLE
2 =48 200~240V 50/60Hz SAHEROSLA - 4.0 kW LLE
TR (S ) H 71 AT RE 72 BB R
=8 AC200~240V. 30A
2 | FTr—BAAL T 12 | Bk AC220~240V. 30A
5 W UIPNIZEIRDNERT <D b O %2 THH T S0,
[EEgA D) =]
L | ARG i~z k7 m . JiSC 32410 ﬂéﬁﬁ AR YL
) T 5.5mm?x 3 't~ ) ‘
NIE : d18~25mm (2 — L RffX)
AR VS
ARG A fi~E—4 k5 A /<[l ARGT 73 972 1 DFER
¢ v cavAIL=] N @*E . A0220N240V\ 30A
4 &) J7 AR BEEas 12 — 48 - AC200~240V. 30A
(A 1-5) IV N
Bk 2 A~
JIS C 3410 fifiH EHRUEHL S,
55mm?2 ()
e 1 g S HRAIRAE IR 3045
5 g%efﬁ 2 R7 A 130 | BRI © 2 4
AN p18~25mm (v —/L RfFX)
BEINTZT L= AAL TN 5 HLNITER S
N5EH1C, EBHROESZERELTFIN,
5 | JET ALy~ 15 |J1SC 3410 1 FH B AR E L
E—H KT A Wl R 1.0mm2x2 .58 (—/L KfF&)
. LR—%MKT 5 2 FalZ FEhCEind Z LIz &
7| VERAYT VR OB A R T X B A A v F
8 VEEhER 7 v 7'~ 15t JIS C 3410 fift H EAREIL AL
T T A SRR 1.0mm2x2 8 (v—/ FfF&)
o p .| EA&+24VDC., T 50mA LI,
9 | {FBRMZ 7 12 | 'ep st b
10 TEH R EE T T~ 15t JIS C 3410 fift H EARENL AL
T T A SRR 1.0mm2x2 8 (—/L KfF&)
o s .| EA&+24VDC, Tk 50mA LI R,
1 | EFEHEERRIET o~ 13 LED 502547 7o &
19 ARG KIR~F—% FZ A/ [H] 15 JIS C 3410 fit H EARERL T
22 AT E Rl 1.25mm2x2 % (3 —/L &)
ARG A{f~F—% KT A N[H ARG1 570 DftAE
13 | {55 M4k En A 1= DC24V, 2A LLF
(A5 1-5%) B2 A
14 T—X K74 \HfHHALT, 15 M6 x4 &, . 6 x4 .
A XA A 2 5 6x4 {4
7 — AR JIS C 3410 f#ifi &R TENLS,
15 (ARG &AM, £—% KTZ7 48| 2 | 5.5mm2x Bk
) NI . p10~14mm
16 | BT = —7 DB | A —T ViR
17 | #akgr—7 e | r— T VECR

GE)1 BELYDBERSERLTVET 2 BUELEER—7—JILTITERICLEDISEF. FEIC

REHDBECE>ROARSERELTTSLY,



Anti Rolling Gyro
B - MSM-17500T-A1

2.2 ARG &K
Qfix:H
#2-3 ARG K&K (1HH7=VD)
H H ft: £k
AN ARG175T
il MSM-17500T-A1
R 630 mm (FHX) X 950 mm (fE) X 620 mm (B1T)
H & %7 380 kg
R ERAT—% K713 (MAA-2000/4000A-A200) 12 L v fit4s
= (22 HAFA 220~240V 50/60Hz / =FH 200~240V 50/60Hz)
{56 FH IR & -10 ~ 40 °C
== ZF 4.0 kW (xR) 3.0kW LLF (8 & EERRF)
WA vy # 17,500 Nm  (FzK)
f4 #E B = ¥ 2,900~3,500 Nms
[EI T #J 3,900~4,600 rpm
B & *2 80dBA LIF
B & *2 1m/sz2 LIF
RO RN ZWET HEE T,
o M fe ARG I, EEFHET D a~vIMES Z &I L-> TV v A1 b
e 7 (N) BRAETZFERASHLTWET,
- BRIy GEAfRr, BEEFEESE) [CHEMELREE LE T,
o TEHEIRNEE & 72 A F TORE £ 35 43 [
BT TEEDREE N D 2 21T 5 F TORE  # 60 20 [H

) BEROEERERI L > CARRBITRAL - Eh ) £7.
* 2) BERLIUE R C i,
FHAMEEE, BHAAME RSP, BHZES) 108> TREY 27,



Anti Rolling Gyro
B - MSM-17500T-A1

@4 BN
X 2-4 12T B, BT L—A, XX, AN—DOLERIILTWET,
WHERIZIE, fEFT 5V 0, EEEET 57 74 A — VDB SV TWVWET,

Hi\— E3/ WAL
ESER 3%
JL—L H—ESXN)L
(%)
H—F SN ZE-TO>
O O O
MAER{TER (8 BRT)
2-4 ARG KIKDOANEI
Otk
ARG FRDO~HEIIX 2-6 L7 >THY £9°,
E20 MAX

|

630 MAX

.
] 1] 1
e g

420 f’ M‘ 839

950 MAX B 5L :mm
2-5 ARG K{LD~iE
@ERDINE
ARG AEOHEHITIT, M2-6 ITRTRHEHENAEL > THV ET 2 &5 R
&,

=+ | Anti Rolling Gyzo

" TYP :MSM-17500T-A1

e ST ILES

= » PN :V07C66001-101 S/N: o0 |
- MFD : 20 XX. XX CG
muEg | RO A2

T470-0162 BARBAARMET K FHEAF/IMER 51
TOHMEI Industries Co.,Ltd.
51, Kosaka, Haruki, Togo-cho, Aichi-gun, Aichi, 470-0162 Japan

2-6 ARG AKIKDEMK



Anti Rolling Gyro
B - MSM-17500T-A1

2.3 E—RFS4/\

ORGR:
#2-4 T—HZRFRT7A4N 1EHY)
H H A Bk
il MAA-2000/4000A-A200 or MAA-25000B-A200
RS 400 mm(& &) X 350 mm(lE) X 189 mm(#4T) LA F
B & #J 15kg
il # 5 K Ao NRN—Fay ha—LR
7 FH IR S DH -10 ~ 40°C
AR i JE R 5 ~ 95% (g L7awnZ &,)
3 BERR, B AL, EEMET A AIBMET A AA VI A K,
7RG KNI (J5YFE 2 (IEC60664-1))
wJR N ZEE HAH 220~240V 50/60Hz / =#FH 200~240V 50/60Hz
O VE—MAAS vTF (BEHKAR) 28T HZLICLD
ARG AIEDEIFEE (EEMEIL) AT ET,
B At ARG IZZ DA A v FIZ XLV EE A MEIEEITWVET,
(%ﬁmgﬁﬁgﬁ @ Fo7 (BEHAE) 86T 5 21280, ARG A
el OIEBNFEERN 2 MR CX £,
@ Fv7 (BREHHAE) 28T 5 L1280, ARG KK
NEERERE (EFIRE) LTV A0 EERTEET,
2o ARG NIEFIT/EE L TWANE= X THRTH LN TXE
‘a‘o

*3) T—X R A /NT B/ ZMAHEBERILEH E 2o TnET, BEREO ZHRIZ/RSE
JIZE D, RECREWD, BEHRLTEFIV,

@ sMBURIR
M 2-7 IZF—H R ANONBUGIRZR L3, NEIZIE, B, 1o —25%
DRE SN TVET,

fatRERfHED (4 &RT)

MAEBRERI STy k

£=4 — |

—T o
]9

2-7 =4 RTA KEDIBIIR
— 68 —

=

4

PLZRJL

O EERfth L (8 EFERIL 6 &/ )
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Anti Rolling Gyro
B - MSM-17500T-A1

ET—H R TANRNOEEFX 2-8 L72>THBY £,

&8 40

o
&

NG

)

354
380
400 MAX

N\

L

7
L/ 215
/ 350 MAX 26
o s s s s R s
=N SSSSS=Es 5
PLSA~NIL o o o cons o f 2
o I s s e s
oo oo o a
= fams) =
L ! Il sI

F—TJILELIN

na

00

2-8 T—H FT7A DA

@D

T T A NOEBITIT K 2-9 IR TRMNE L > TEY TT 2L 2 TR T IV,

<MULTI A > /"—%>

® 0 ®

@ @ @ O

<ACE A v /\— %>

ﬁlﬁg
MOTOR DRIVER Bnngn\i@\AOTORDRNER
ol @TYP MAA-25000B-A200
TYP ; MAA-2000/4000A-A200 E—AR FS54/\  |®P/N:V07CS62256-103
P/N : VO70S62248- XXX | LY TLBE—, @MODEL:ARG3.7A
/ _ ®S/N:XXXXX
L ARG ARER =D | o), 06 MODELMSM-5000T-ALMSM-65000T-A1
ARG S/N : XXX «— [ YU TILES | MSM-17500T-A1,MSM-25000T-B1
i} DARG S/N:
Am
MODEL : ARG3. 7 / %= : »|®ROTATING DIRECTION:
N ARG £EMBRT

{@MGF:20xx.XX

ROTATING DIRECTION : XXX ] _
CW AR ©POWER SUPPLY:THREE PHASE 200-240VAC(50/60Hz)
MGF - 20XX. XX CCW:-£[EER or SINGLE OHASE 220-240VAC(50/60H2)
\ @FULL-LOAD CURRENT : 17.5A
—msER @SHORT-CIRCUIT RATING OF THE EQUIPMENT(SCCR):100KA
®MANUFACTURE:KOUDEN INDUSTRIES CO.,LTD.
@SUPPLIER:TOHMEI INDUSTRIES CO.,LTD.

2-9 EF—H FTAD#K




Anti Rolling Gyro
B - MSM-17500T-A1

3 MRMRICERYfH1TSRTIC
3.1 ARG DRERE
ARG T, BHRSIC & DMEORNZ RS E 572, 331 DX 512, Fiek 35kNm/1
B (1 3,600kgf-m/1 &) ORI Py E I L CRELET,

M :®X 35kNm
F :B®X103kNx4 & ™

N|| i —

Ll T

ARG K{K

7 AT

fiatk

31 b RAAEX

FE R L2 % ARG RIEOTFTAR /L M CHE LET &, AL M1 A4
TRLOfEE 2D £,

1AM 70 DB | R/ LR e 10.3kN (1,050kgf)
1A 720 DA ST - rereeeen 3.5kN (350kgf)

53R/ EMERI E A [

tAMREAR



Anti Rolling Gyro

A MSM-17500T-A1

32 BREBADREE. RUHHE
ARG ARDRRELFTO™E, M Ui

(1)

ARG Z5fZL1=Y . ARG DER B mZERYEZ =Y (RIE
BUE) D RRICEALEYT HE, B, BE. (1A%,
REORAELLBYFET,

®
0

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

MAEREDETOREELGYET,

ARG [ZEAT HEEMARABEEMTITHONAERIE, B5R
ZLTTSW, FRASNDIMHICEI TR, FEDREE
BYFES,

ARG KIKI[ZLUT DIGATISEREL TS,

- KR BSTEREZED L -SAUMERT

- BEGHRA BE. RIK, A ML RNEDEVGFT

- R EMNESLISAT

- ARG DHEAFEIC+NICTASONIBRE. BItESE
L. WADERELIM~ ARG DOREFREHIEHDIS
AT

- IREND D EUNSFR

- BESN-FABEERESEFERNDISAT

- BRI ORI KD EEXZITHEDHNENG
T

- ARG X{EDEEFE 200mm LI EDEREEERETES
B
LAL. EEARMNTEEALE, ZDZERI(200mm
UB)XBREGYET

- EMENBRGICHBZ LD TELWGRT

BEE. ARG KADHE. MEDHE . KKDRELLY
EX I

MDARG AAKD

XIESTHTIE,

X

AR O TARG D FEAM B\ 4431 245 2 SR EE 2 A9 2 Baph

(B 24T MR D IREFIAM ~ MDD X 5 25T 21 @EL TRV, £72. ARG
IS BT DRREISFTORIPET M7 2% 3 FFORGH L > TRV £7, 207D,
IR I A0 ICRE D & 2 5T 238 E LT RSV,



Anti Rolling Gyro
A . MSM-17500T-A1

@b L. iARDSEREECRIIMEZ A LA WA, iR ESITC e misi a2 £ L TR SV,
(ZEHEH 3217 LET,)

| ARG HefitiE (B

FRP U 7 ZiB/0 L. ki CHsR L 74

FRP vl LU, k285 2 i iE L 72l
3-2 RO HTR

®ARG AEDEASI1E, MOHEFTH I LT M 3-3D X ICEFHMPEAITRDLED
WEEE L C R &V,
ARG Kk BLW =& RIA4 DY T AES (SIN)
A DOYE - ARG KK % B 6 B CRERER
WA OLE « ARG AE% Fin b B CA5ElE

« MDETH

vl

|
|
’

l

\NEIWA|

[

b
[
A~
4
\
=
|

]
A~
|

— ]
I
T

~

REIZHDTSAHRA— 15 1 151 2
JLDEIEEA R 3-3 ARG KARD Ut 5 a4



Anti Rolling Gyro
B - MSM-17500T-A1

@ARG % HEHAHET HHAIL. X 3-3 DL 5 IS 5 ARG ORIEE T 023 F L2kt
M35 &Y fFITFTFIN,
ARG BX O =% KT A4 3D ARG 'V 7 L% 5 (SIN) O (Kik%z Eos AT
FElE) Eatk ORMEZ Eos RChmEE) ChEEFmARRY £4, LoLeELTD
EHTEL 72012 ARG AR BL Y T—% RIA NOEHICTERH SN TS ARG 1
TNEE (SIN) % TR & . EEEMEHKRCIZ.SIN O L G a ~7 TTHEHTE
XFETEOTHEETFTIW,

<M HEAEBROLE >
(#11) ARG %z &5t 4 6T 256
U T NAFEE (SIN) 23#7%L - SIN 0001, S/N 0003 (2 &)
U T NAFEE (SIN) 2ME%L : SIN 0002, S/N 0004 (2 &)
(#12) ARG %z &5t 3 6T 256
U T NAFEE (SIN) 23#7%L - SIN 0001, S/N 0003 (2 &)
U TS (SIN) 23MEE - SIN 0002 (1 5)
Efel s
U TNAFES (SIN) 23#%k : SIN0001 (1)
U T AFEE (SIN) 2ME%L : SIN 0002, S/N 0004 (2 &)

(E) YU TNABEEBRHIO LD ITEEFETH LMNEITH D FHEA,

B®ARG AEORBEILFTIZESEMREZITO 2 L NHEAEEIC, K 3-4 ISR THfT A~=—2
EEBLTGEELTERFEW,

—>  EF 200mm L EDEMEHITTTFE, B, HEIBATIE. ARG DEHIZLYS
BEBYFES, ZD1=8. ARG RESFOEERED 40°CUTEALHIZ, ER
HEAVT. BEARETOTTSL,

- = p  EAIAFEIC830mm LLE,H], &, E.ADELLHAD 1 HREIZ 1000mm Ll L
DZEFMNBETY , (ARG REDEFTEY LA R TIBFIDES)

3-4 ARG AK{KDHUfF A~ —A



Anti Rolling Gyro
B - MSM-17500T-A1

(2) =% FT7A NOFELFTOEE
F—H RTANOBSFIEK 3-56 OB AR—RIZTRE L TFIVY,
ET—H FTANZXNTOT 7 A K0 EHmEZ L THhET O T, E T micid 100mm

LUb ZE A MIE 1S 200mm LA E D ZE ] 2 gtk L, mEAR 272 b0 &9 I
TFaW,

0 FE—ERSANEILUTOHRICEELTTSLY,

- RVWRLR. ESFTEAFO S5 UMERT

- BEGHARABE. ®RIK. AAILZANEFDOEWGRT

- BT EMN TSGR

- IRENDDIEULNGRT

- BEIN-EFRERESEFERADISH

- EREICAIRMORICKDEELEZITHEDHEL
SR

- BE—ERSA/\OFEE 200mm LLEDEHEEHERT
=55

- EMEBNBZICHMAEDTEEMGRT

RE., ME, KKEDFERREGYET,

100mm Ll E
¢ (Lm)

0

P

200mm LKLk 200mm LLE

d »
< Ll

100mm Lt
¢ ("Fm)
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