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Preface

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

Please be sure to submit this manual to customers who operate the ARG.
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Important Notice

B Purpose and Application of Use

+ The ARG suppresses 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 operate the ARG

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

(b) Before operation 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 customer,

—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.

(d) Please contact the Sales Agent for installation or removal of the ARG. If
installation or removal of the ARG is performed by the customer, it may
result in injury and damage to the ARG and ship.

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

- Tohmei Industries co., Ltd. is not responsible for any damages and losses that
happened to the customer except for the first customer who purchased from the
Sales Agent.

+ 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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B Important Information for 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 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 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 customer’s carelessness or lack of required attention to the
specified rules shown in this manual.

B About Operation Instructions

- This operation instructions are 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))



1. For your Safety

1.1 Warning description

B Description of Labels
“Warning labels” and “Warning descriptions” in this manual warn expected dangerous
situation that may occur during operation.
If they are ignored, serious injuries or accidents corresponding to the respective warning
signh may result. In extreme case, there is also a possibility of death, damage to the ARG
or ship, and environmental fracture.
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Warnings Meanings of Warnings

Indicates “IMPORTANT” subjects that are observed in

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

indication,

A DANGER result in death, serious injury, serious p

or environmental damage.

Indicates a dangerous situation. If ignored, it could

roperty damage

Indicates a dangerous situation. If ignored, it could

A CAUTION result in minor injury, property damage or environmental
damage.
B Meaning 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.
Prohibition | o iont illustration means “DO NOT [ DO NOT ]
“/“ indicates danger or caution.
A Detail is shown in the inside of the symbol, or A
shown by illustration or sentence near the symbol.
Caution | 1,4 ight illustration means “DANGER OF DANGER OF ]
sign ELECTRIC SHOCK". ELECTRIC SHOCK
. indicates mandatory contents.
Detail is shown by illustration, or sentence near o
e the symbol or inside the symbol.
Direction o
sign (General direction)
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1.2 Warning labels Do not disassemble.

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

A IE
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DO NOTPLACE OBJECTS
Do not place ohjects, sit on

or stap on the ARG cover,

Signal cable

Do not close.
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Danger of electric shock.
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A & & DANGER S 4 == : ® DO NOT CLOSE
N i : Do not close the
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DANGER OF
ELECTRIC SHOCK

Do notremove electrical
connector.

Power cable
Hot surface

' AZ & CAUTION
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Do rot touch ARG {eg.
damper] during operation.

Danger of electric shock.
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1.3 Precautions of Operation

Observe the following when operating.

IMPORTANT

General Precautions
Be sure to read this manual and understand the contents.

Operation Environment
*The ARG is only designed to improve the comfort of you and passengers on
the ship, and not intended for operation in heavy weather.
Do not turn it on in heavy weather, doing so could cause heat generated
inside Damper and result in damage to the ARG.

Do not quick-turn repeatedly during the ARG operation.

Maintenance
Perform the pre-operational inspection.
*Have the periodic inspection performed by the Sales Agent every two years.

*Contact the Sales Agent for wiring of the ARG.

Operational problems
If abnormalities occur during operation, immediately turn off switch to shut
down the ARG. Contact the Sales Agent. (“Contact” (last page))

Installation
The model, numbers of the ARG unit and the Motor Driver are decided for

each ship. Never divert the ARG unit and the Motor Driver to other ships.

Disposal
Observe the governmental and local regulations for disposal of the ARG.




2. Configurations
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2.1 ARG unit
Table 2-1 ARG unit (1EA)
Item Specifications
Name ARGG6S5T
Model MSM-6500T-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
AC Single-phase 210 - 240V
Power supply ( MAA-6500A-A200 )
Ambient -10 to 40C
(The safety device shut down the ARG more than 80°C, and ARG can be
temperature o 3 . :
used at temperatures below 80°C, including temperature rises.)
Power

consumption *"

Approx. 1.8kW(Max) 1.4 kW(Max) (Steady-state)

Anti-Rolling
Torque Approx. 6,500 Nm (Max)
Angular Approx. 1,300 Nms
momentum
Rotational
speed Approx. 4,200 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. 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.).

Cover \ et

Power Connector

Signal Connector

Damper

Thermo Label

i (reference)
/ B H—ESFUL<EE—-TO>
Frame o g o
Els] 80 =]
ARG unit Installation points (4 places)
Blowhole

i8i
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2.2 Motor Driver
Table 2-2 Motor Driver (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 13.7 inches (depth)
Weight Approx. 15 kg / 33.6 Ibs
Control method Inverter control
Ambient 210 to 40°C
temperature
Humidity 5to 95% (with no condensation)
Do not be exposed to dust, direct sunlight, corrosive or
Pollution Degree flammable gases, oil mist, vapor or water drops.
(Pollution Degree 2  (IEC60664-1))
Power supply Single-phase 210 to 240VAC 50/60Hz

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

(oute?ggﬁgzctin 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.

The ARG’s operating condition is checked by Monitoring

(Please prepare ®
by customer)

Others

window.
s Installation points (4 places)
T e Bracket for installation
S e
Monitoring window = T
\\A § .%%ﬁh /
S N

Lid — ]

PL (Product Liability) Label NE 4 O : )
- : Screw for lid (8 places

Motor Driver



3. Check before operation

Please inspect the items in Table 3-1.
Please make sure of “Warning” and “Caution” in this manual.

Anti Rolling Gyro
Model:MSM-6500T-A1

O

The ARG is only designed to improve the
comfort of you and passengers on the
ship, and not intended for operation in
heavy weather.

Do not turn it on in heavy weather, doing so
could cause heat generated inside Damper and
result in damage to the ARG.

*Heavy Weather is referenced and defined by
ABA: If heavy weather is forecasted, it should be
considered when planning a day out on the water
for your safety.

Do not quick-turn repeatedly during the
ARG operation.

The ARG is intended to suppress rolling of the
ship at anchoring or trolling. Repeating quick-turn
could change a sense of control of ship.

Doing so could result in damage to the ship,
malfunction of the ARG or accident.

Do not use damaged parts.

Do not use damaged parts.

Doing so could result in injury or malfunction.
Please contact the Sales Agent whose address is
shown at the end of this manual.

Do not place flammable materials near
the ARG.
When the ARG is in operation, it is heated.
Do not place flammable materials or

heat-sensitive items (which are deformed or
damaged e.g. by heat) near the ARG.

Doing so could result in malfunction.

Flammable
materials

Do not block the ventilation of the ARG.

Blocking the ventilation of the ARG could result in
malfunction.

Blowhole e
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.

A

Never operate the ARG when it is
exposed to the seawater / rain.

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

Doing so could result in electric shock or
malfunction.

Do not operate switches with wet hands.

Do not operate switches with wet hands.

Doing so could result in electric shock.

Use all installed ARG units.
Use all installed ARG units.

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

£\
!
!

Use the ARG at the specified
temperature.

Use the ARG unit and Motor driver at the
specified temperature.

Although ARG unit will be shut down when the
temperature gets high.

Not doing so could result in malfunction.

Specified
temperature

Keep a space of 200mm (7.9 inches)
around the ARG.

Since the ARG takes in outside air to ventilate,
the space of 200mm (7.9 inches) is required
around the ARG (ARG unit and Motor Driver ) to
provide enough ventilation.

Make sure that there is no loose in the
mounting bolts, plate or washer.

Make sure that there is no loose in the mounting
bolts, plate or washer.

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

[
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Check the discoloration of the thermo 70
label attached to damper. S
If the 80 or 90 of the thermo label discolors, ™
ermo label
contact the Sales Agent. F-E5<aE—70>
Not doing so could result in damage to the ship, B) Ié_op =

malfunction of the ARG or injury.

Do not use the ARG, if there is any oil
leakage from the damper.

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.

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, Slip mark
malfunction of the ARG or injury.

Connect the ship’s ground lead and the
ARG unit’s ground lead.

Connect the ground lead of each Motor Driver
to the ground connection point in the ship.
Ground the ARG unit using one of the bolts
that secure the unit to the ship.

Not doing so could result in electric shock.

Check installation screws of the Motor
Driver for looseness every three months.

Re-tighten the four installation screws after
operating the ARG at sea for a month.
After that, make sure that screws are not loosened

every three months.

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




/\\ CAUTION
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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 allow extraneous materials and
dust to enter through the blowholes of
the ARG.

The ARG cover has blowholes for inside cooling.
Do not allow extraneous materials and dust to
enter through the blowholes of the ARG.

Doing so could result in malfunction.

Blowhole

Do not use the ARG in locations exposed
to dust.

The ARG cover has blowholes for inside cooling.
Do not use the ARG in locations exposed to dust.

Doing so could result in malfunction.

Be sure to use an exclusive Motor Driver
for the ARG.

Be sure to use the Motor Driver supplied by
TOHMEL.

Not doing so could result in malfunction.

Check bolts and nuts (4 installation bolts
and nuts) for looseness every three
months.

Re-tighten the 4 installation bolts or nuts after
operating the ARG at sea for a month.

After that, make sure that bolts or nuts are not
loosened every three months. If you found
loosening bolts or nuts, contact the Sales Agent.

Not doing so could result in malfunction.

018




(1) Pre-operational inspection

Please perform pre-operational inspection shown in table 3-1.

Anti Rolling Gyro

Model:MSM-6500T-A1

Table 3-1 ARG Pre-operational inspection List ( 1/3 )

No Insgtre::on Inspection Item Priority | Result | Countermeasures
ARG There must be no Re-tighten bolts or
installation | looseness in the nuts.
1 installation bolts, nuts @)
(4 bolts and nuts) and Tighten Torque
spring washer. 130N'm
There must be no
dust, combustibles/
2 flammable materials ©
or seawater / water
near the ARG unit. Improve
There must be installation
enough ventilation environment.
3 provided to cool the 0o
ARG down. ‘ :
ARG unit lgggeorpg;tn%e no o= '(A)ontact the Sales
gent.
4 exposed to seawater / ©
water on the ARG
unit. Do not operate
the ARG.
The blowhole of the
ARG unit must not be
5 closed. o
Improve the ARG
There must be no unit to solve the
objects on the ARG problems.
cover.
6 @)
Check the
discoloration of the
thermo label as DD :
follows. No problem
(DNo discoloration B®@ :
(all white) © Problem
7 (@Red orange (70°C)

3Blue (80°Cc)
@Red (90°C)

F—EFI<LE-TO>

o 0O

O

70 80

a0

Contact the Sales
Agent.
(Change the
Damper)




Table 3-1 ARG Pre-operational inspection List ( 2/2 )
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No Insxcra:etllon Inspection Item Priority | Result | Countermeasures
ARG unit | There must be no Contact the Sales
oil leakage from the Agent.
Damper.
8 © Change
the Damper.
There must be no Contact the Sales
slippage in the slip Agent.
mark on the adjusting
9 screw of the damper. © Change
the Damper.
Slip mark
There must be no Re-tighten
looseness in the grounding bolt.
10 grounding bolt. @)
[ Tighten Torque ]
16 N-m
Motor There must be no Contact the Sales
Driver trace of being Agent.
1 exposed to seawater / ©
water on the Motor Do not operate
Driver. the ARG.
There must be no
looseness in the
12 installation screws o) Re-tighten screws
(four screws). '
There must be no dust,
combustible/flammable Improve
13 materials or © installation
seawater/water near environment.
the Motor Driver.
The blowhole of the
Motor Driver must not I the Mot
be closed. mprove the Motor
14 @) Driver to solve the
problem.
Others Check sea area that
the ARG is operated.
- Do not operate in O On
15 heavy weather, with “\.,\ o

high waves or
strong winds.




4. Operating the ARG

Please operate the ARG according to the procedure below.
Please make sure of “Warning” and “Caution” in this manual.
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®

Do not remove the ARG cover.

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

Doing so could result in injury.

Do not open the Motor Driver’s lid.

Do not open the Motor Driver’s lid. And do not
touch the inside of the Motor Driver.

Doing so could result in electric shock or
malfunction.

/\\ CAUTION

Do not approach the ARG unit during
operation.
Do not approach the ARG unit during operation.

Doing so could result in injury.

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

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.

Do not touch the ARG unit during operation or
soon after the ARG stops
because the ARG is hot.

Doing so could result in a skin burn due to the hot
surface.




4.1 Method of operation
Please operate the ARG according to the procedure below.
(1) Starting
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[ @ “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”.

<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 4-1, ARG

is normal.

Ay,

Table 4-1 Indication of the Monitoring window

nght on -

Number shown in Table 4-1

02

Elapsed Time Standing 0 to 30 min 30 min after
Indication Blink number Gradual increase Steady state
between 140 and 145 between 140 and 145

*2) The ARG takes approximately 30 minutes to reach rated rotational speed after

turning on the remote switch.

(2) Stopping

[ @ “Turn OFF” the remote switch. "

)

< =

@ 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 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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4.2 Restarting

Please operate the ARG according to the procedure below if the ARG is restarted due to any
kind of 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. "2 ]

L

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) 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 4-1,
the ARG is normal.

*3) The ARG takes approximately 30 minutes to reach rated rotational speed
after turning on the remote switch.
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4.3 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 (Shore Power) 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 function
A customer does not need to do special operation to get this function.

Table 4-2 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 4-2 Procedure for Automatic Fast return function

No Operation ARG'’s condition Power Remote cSht:(r:tk Rotation rate
' P generator switch lamp check lamp
The ARG Steady-state
T lisin operation rotational speed ON ON ON
Change the
power generator Reduce the
2 (Turn off the main | rotational speed OFF OFF OFF
power generator)
ON
Change the
power generator _
3 (Turn on the main Restarting ON ON OFF
power generator)
Steady-state
4 rotational speed ON ON ON

Note1) When temporarily turning off the main power generator with the Automatic Fast return
functions 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.
Note2) If you operate the ARG for the first time, follow the procedure below and Section 4.1 “Method of
operation”. If you turn on the ARG by the main power generator or the circuit breaker switch
with a remote switch set to ON, it starts the Automatic Fast return functions. Then the ARG
takes for a while to start.

(DMain power generatoris ON — (@Circuit breaker switch is ON
— (®@Remote switch is ON
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4.4 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 4-3)

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

Table 4-3 The safety device operates

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




5. What to do in case of problems
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Before contacting to the Sales Agent, please check your problems according to Table 5-1. If
problems are not applicable to Table 5-1, please enter in Table 5-2 and contact the Sales Agent.

down the ARG.

Turn off the power supply if you notice
abnormal conditions.

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

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

Power
supply "OFF”

Table 5-1 Fault finding table for the ARG

No. Problem Possible cause Step to take
L Check if primary power is available.
Power circuit is :
incorrectly wired. Check the connection between the power supply and
the ARG.
Check the remote switch wiring is not open-circuited.
Signal circuit is Check the safety device wiring is not open-circuited.
incorrectly wired. Check the connection between the Motor Driver and the
ARG unit.
Circuit breaker switch Turn on the circuit breaker switch again according to the
The ARG . o
does not is not turned on. . procedures in this manual.
operate Pov;er 'generatort:s not Check the capacity of the power generator, which must
1 |even though E(r)?N:rcmg enoug exceed the mass of the total ARG’s power used.
g\lsitgﬂvivsr Restart of the ARG is
ON. attempted before it Stop the ARG completely, and then restart according to
completely stops after the procedures in this manual.
shutdown.
‘I‘?Oe,r\pote switch is not + Turn on the remote switch.
Wrong starting steps Restart the ARG as follows.
were taken (turned on @ Power generator supply: ON
the Automatic Fast @ Circuit breaker switch: ON
return function). ® Remote switch: ON
Circuit Power circuit is Check the short circuit of the power circuit between the
breaker incorrectly wired. power generator and the ARG unit.
switch trips
2 | immediately o o
afterithas | ground fault Check the short circuit of the power circuit between the
been turned ' power generator and the ARG unit.
on.
Start check | Lamp bulb has blown. Change the lamp bulb.
3 | lamp does . . S -
not light on. Connection failure. Check the start check lamp wiring is not open- circuited.
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Table 5-1 Fault finding table for the ARG

No. Problem Possible cause Step to take
Rotation rate Lamp bulb has blown. Change the lamp bulb.
4 | check lamp does . . Check the start check lamp wiring is not open-
. Connection failure. L
not light on. circuited.
Check the capacity of the power generator,
which must exceed the mass of the total ARG'’s
Power generator is not power used.
9 The power generator to supply the ARG is also
producing enough . .
ower used for another equipment, which consumes
P ' big amount of electricity, and it causes the
The ARG stops ggxg; generator produce to produce insufficient
5 aftgr turned on or Electric shutdown If other equipment is turned on, it decreases the
during the .
operation because other voltage momentary and it stops the ARG.
P equipment is turned Please turn on the equipment first, and then turn
on. the ARG on.
When the ARG is operated under high ambient
Operation of the safety temperaturfa_, stormy weather or excessive high
device wave conditions, the ARG may stop.
Cool the ambient temperature by ventilation,
and contact the Sales Agent.
Keep the distance between other equipment
and the ARG and/or its wirings. (Noise may be
GPS, radio or superimposed on AM radio depending on the
other equipment The ARG’s noise is location.)
6 | makes noise after | affecting other Check the ground lead between the ARG and
the ARG is in equipment’s noise. the ship.
operation. 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 . .
power supply, o . Increase the number of AC power devices (air
7 . . harmonic is affecting "
electronic devices . conditioners, water heats, etc) to be used.
other equipment.
such as IH does
not start.
Selected wrong Make sure that the serial numbers of the ARG
rotational direction. unit and the Motor Driver are the same.
There is a mechanical resonance point in the
ARG during the time that rotational speed
becomes steady. Please wait until it becomes
The ARG makes Effect of resonance steady rlotatlonal speed'.
. If there is a resonance in the hull or wall, take
8 | unusual noise or . .
vibration appropriate measures to increase the strength
| and rigidity of the material of the hull or wall.
When the environmental temperature is low, the
Effect of environmental bearings mlght make_ some noise es_peC|aIIyJust
temperature after the starting. Wait until the rotational speed
P ' becomes steady, and then make sure that it
does not make the noise any longer.
Oil adhering to the seal area during damper
Qil bleeding / Earlv familiarity in manufacturing may temporarily come out. Wipe it
9 | leakage from the y y off and check for leaks again.

damper

damper

If the leak continues, please contact the sales
agents.
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Table 5-2 Check sheet

Discrepancy Inquiry Sheet (form for users)

Prepared by Date:

Control number:

1.

Please fill in the blanks after TYP, P/N and S/N with the appropriate

indications on the information plate of ARG. TYP: PIN: S/N:
2. |Information on user User name
Name of ship
Material and application of vessel Material: iron, aluminum, GFRP, others ( ) Application:
Size of vessel Overall length: overall width: displacement: tons
3. |Mounting method and [Mounting method vihrati i i
operation of ARG (directly or through anti-vibration rubber) Anti-vibration rubber: - provided not provided
Number of units installed
Number of units showing discrepancy
Condition for operation Duration in senice:
Mounting position of ARG showing discrepancy, and
peripheral devices
Capacity of power generator Single-phase - 3-phase, 200-220-240V, ( JKVA, ( YA
4. About what time was the last inspection? About (Year) (month)
Date of last inspection
. . L YES - NO - Unknown
and inspection results [Were there found any results related to the event of this time?
5. |Approximate cumulative operation time or approximate period of operation Hr
time
6. Time at which you recognized discrepancy and duration in . .
which operation has been sustained after that Operation has been sustained-stopped from (year/month /day).
Describe differences in conditions of ARG before and after
Time at or duration in |discrepancy was revealed.
which you feel there is
some discrepancy, Describe operating conditions of ship before and after
and symptom making |discrepancy was revealed.
you feel so Large rolling caused by sharp turning, unexpected big wave,
sudden gust, etc. or changes in power supply conditions
resulted from installation of new auxiliary equipment, and so
on
7 Answ er to questions in
’ Kind of discrepancies Tick off follow ing items if Conditions
) appropriate.
Kf“" of Start check lamp and/or rotation rate check lamp not illuminated 13.~ 17.
itfalzc(rseslaer;(t: Operation not started even if switch is tumed on. 13. 14. 16. 17.
appropriat Operation interrupted (impossible to restart) 8.~11.14.~17.
e items Noise increased (larger than in conventional operations) 8.~11.14.~17.
and Vibration increased (larger than in conventional operration) 8.~11.14.~17.
explain Abnormal noise generated
conditions. noise g ) ) 8.~11.14.~17.
) (not experienced in conventional operations)
Abnormal pdor geperated _ _ 9.10.12. 15.
(not experienced in conventional operations)
Other abnormal conditions 9.10.15.~17.
8. |Is mounting to hull free from any loose bolt? YES NO (Conditions: )
9. [Is damper free from any oil leaks? (Note that oil is transparent.) YES NO (Conditions: )
10. |What degree of temperature is indicated by thermo label attached to damper? White: normal  Other colors: 70°C  80°C  90°C
11. | At a time of what have noises or vibrations occurred, at starting, at a steady rate Abnormal noise - vibration
operation or at all times? How long did they last, for a certain period or continuously? [Occurred at: starting - a steady rate operation -all times - others
How is the noise heard? (What kinds of sound are generated?) (Conditions: )
12. |Kind of abnormallExamples: smell of burnt oil, smell offensive to eyes, smell of burnt
odor bakelite
. ARG proper « motor driver - lamp - switch - others
What is source of oder? .
(Conditions: )
13. |Findings from  lis Primary power available? -
electrical Is Power cable free from open-circuit? YES - NO (Conditions: )
system checks - —
is the Breaker on? YES NO (Conditions: )
<Except ARG175T > YES NO (Conditions: )
Is ARG connector free from loose contact?
(Is it latched properly when plug ring is turned?)
Is motor driver fan in operation? N
(Fan rotation sound heard?) YES NO  (Conditions: )
Is remote switch wiring free from any open-circuit? YES NO (Conditons: )
Is system free from any blown lamp bulb? YES NO (Conditiions: )
Is grounding to hull in good condition? YES NO (Conditions: )
14. | Are starting and stopping performed in the same procedure as specified in Operation YES NO (Conditions: )
Manual?
15. |What degree is the ambient temperature?
What is the atmospheric temperature in ARG installation place when ARG is in Approx. °c
operation?
16. |Has AR i lasht f ? (Is it free fre f
las ARG been protected against splashes of sea water? (Is it free from any trace of YES NO (Conditions: )
exposure?)
17. |Is ARG free from any accumulation of powder or dust? YES NO (Conditions: )




6. Maintenance

Please Inspect the ARG every two years. (Refer to Table6-1)
Please read and understand the “Warning” and “Caution” in this manual before inspection.

TOHMEI recommends you to have the periodic inspection performed by the Sales Agent every
two years to make sure you can use it safety for a long time. This inspection will be charged for.
Please contact the Sales Agent for details.

Especially, if there is oil leakage form the Damper, it may result

in decline of the Damper’s function. Please have the periodic
inspection of the Sales Agent.

And change the Damper, the Motor Driver, the Cover,
accordance with results of periodic inspection.

Please contact the Sales Agent for the periodic inspection or
change of the ARG'’s parts.

Anti Rolling Gyro
Model:MSM-6500T-A1

Spare Parts

Damper

Motor Driver

Cover

O

Do not pull on the cables from the Motor
Driver.

Do not pull on the cables from the Motor Driver.

Doing so could result in electric shock.

®

Do not disassemble or modify the ARG
or use a substitute for any of its parts.

Do not disassemble the ARG by yourself, change
the component (without authorized modification),
or use it for any purpose other than that for which it
was designed.

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

Do not remove the ARG cover.

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

Doing so could result in injury.

Do not open the Motor Driver’s lid.

Do not open the Motor Driver’s lid. And do not
touch the inside of the Motor Driver.

Doing so could result in electric shock or
malfunction.
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L\

Contact the Sales Agent for wiring of the
ARG.

Be sure to contact the Sales Agent for wiring of
the ARG.

Incorrect wiring could result in electric shock or
malfunction.

Have the periodic inspection performed
by the Sales Agent every two years.

Have the periodic inspection performed by the
Sales Agent every two years.

Change the Damper, the Motor Driver, the Cover
and the anti-vibration rubber with accordance
with results of periodic inspection.

Not doing so could result in electric shock,
damage or malfunction.

/\ CAUTION

Check the bolts and nuts (4 installation
bolts and nuts) for looseness every three
months.

Re-tighten the eight installation bolts or nuts after
operating the ARG at sea for a month.

After that, make sure that bolts or nuts are not
loosened every three months. If you found
loosening bolts or nuts, contact the Sales Agent.

Not doing so could result in malfunction.
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Table 6-1 ARG Periodical inspection List ( 1/4 )
No Inthre::on Inspection Item Priority | Result | Countermeasures
ARG There must be no
Installation | rust, crack or gap on
1 tol':ce;rl]r;srt]illllatlon part 0o Improve the hull to
| solve the problem.
The installation bolts
and nuts must be
tightened to the .
2 regular torque as @) Re-tighten bolts or
nuts.
below.
[
130N - m
There must be no
dust, combustibles
flammable materials - Improve
3 or seawater/water © installation
near the ARG unit. environment.
There must be
enough ventilation
provided to cool the Improve
4 ARG down. @) installation
environment.
ARG unit | The ARG unit must Contact the Sales
be no rust, crack or Agent.
damage caused by
5 interference of the O Change the
ARG unit and other damaged parts or
equipment. the ARG unit.
There must be no S
trace of being TF= Contact the Sales
Agent.
exposed to
6 seawater / water on ©
the ARG unit. [ Do not operate ]

the ARG.
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Table 6-1 ARG Periodic inspection List ( 2/4 )
No Insgcra::on Inspection Item Priority | Result | Countermeasures
ARG unit | The blowhole of the
ARG unit must not
be closed. Improve the ARG
7 O unit to solve the
problem.
There must be no
objects on the ARG
cover. Improve the ARG

8 O unit to solve the
problem.

There must be no Re-tighten screws

looseness in the with glue.

screws of the Cover.

9 @) [Tighten Torque ]
2610 2.8N-m

And contact the
Sales Agent.

There must be no Contact the Sales

looseness in the Agent.

bolts of the Damper.

10 © Inspect the ARG
and, change
damaged parts.

Check the
discoloration of the )
thermo label as VD
No problem
follows. 3@ -
(DNo discoloration Broblem
(all white)
1 @258%?range © Contact the Sales
@Blue (80°C) Agent.
@ Red (90 c_)______ [ Change ]
the Damper.
There must be no Contact the Sales
oil leakage from Agent.
the Damper.
12 © Change
the Damper.
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Table 6-1 ARG Periodic inspection List ( 3/4 )
No Inthre::on Inspection Item Priority | Result | Countermeasures
ARG unit | There must be no Contact the Sales
slippage in the slip Agent.
mark on the
13 adjusting screw of © Change
the damper. the Damper.
Slip mark
There must be no Re-tighten
looseness in the o S— TN grounding bolt.
grounding bolt. e B
14 \ T O [Tighten Torque ]
16 N-m
Motor There must be no : Contact the Sales
Driver rust, deformation or ’ ""‘-fihm Agent.
crack. __
15 'e) Change the Motor
' Driver.
There must be no Contact the Sales
trace of being Agent.
exposed to
16 seawater / water on © Do not operate
the Motor Driver. the ARG.
There must be no
looseness in the
installation screws
17 (four screws). O Re-tighten screws.
There must be no
dust, combustible
/flammable Improve
18 materials or © installation
seawater/water near environment
the Motor
Driver.
The blowhole of the
Motor Driver must
not be closed. Improve the Motor
19 @) Driver to solve the

problem.
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Table 6-1 ARG Periodic inspection List ( 4/4 )
No InsKtre::on Inspection Item Priority | Result | Countermeasures
Operation | When the remote
switch is on, the Contact the Sales
start check lamp Agent
20 must light and after O gent.
45 minutes, the (Change lamp.)
rotation rate check 9 P-
lamp must light.
There must be no
unusual noise or
vibration.
21 @)
Contact the Sales
Agent.
There must be no
abnormal odor form O Q“ (Inspect the ARG.)
the ARG proper and g L~
22 O

Motor Driver. ‘ "
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7. Installation
To install the ARG, it is necessary to reinforce the ship appropriately and to provide an appropriate

power supply (generator).
Please be sure to contact the Sales Agent.

/\ CAUTION

Driver already installed to other ships.

The model and numbers of the ARG are decided
for each ship.

Diverting them to other ships could result in S
malfunction.

® Do not divert the ARG unit or the Motor

‘o]

8. 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-HES50-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

9. Compliance with Ignition Protection
ARGG65T satisfy the requirements of Ignition Protection by conducting structural evaluation
(except Motor Driver and Power Inverter) and test evaluation according to UL1500 “STANDARD
FOR IGNITION-PROTECTION TESTFOR MARINE PRODUCTS-EDITION3”.
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5. B2 DANGER
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DQ NOT DISASSEMBLE
Do not disassemble or modify
the ARG or use B substituta
for any of its parts,
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DO NOT CLOSE
Do not clase the

blowholes of the ARG
unit.
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HOT SURFACE

Do rot touch ARG {eg.
demper] during operation.
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(EERINES oYl -10 ~ 40°C
AR 4 5~ 95% (WifELRW\WZ L)
AR/ NN R HAH 210~240V 50/60Hz

@ VE—FMAA v T (BEEAE) 28T LI2LY
ARG K{EDEIFEIE (RE)/E1E) NTEET,
R ARG [ ZZDAA v FIZ LY, g MEIEEITVET,

(Sl b 7-) Q@ 727 (BEHEHE) #8752 L1280, ARG KK
R DOIEBNFEER 2 MR T& £,

@ Zv7 (BEHEHE) #8522 L1280, ARG KK
MR RE (EFIRE) LTI 2R TE 7,

oM Q‘RGZﬁE% FE LTV D E=F TR T2 2 &N TE £

fatRERfHED (4 &R

A MERAAT 5475

C) C ERF L (8 &)

T—=F FTAN



3. EERATOHEER

Anti Rolling Gyro
B - MSM-6500T-A1

HEHRATIC R 3-1 13 AR 2R L TRV,
Flo, AFICRB SN EHEEFHEHELHER L TTFIW,

O

MR EF . 5 BR A0 55 B (S
[& ARG ZHEALGWLTTS
Ly,

ARG [IHEEHRDEYILZEDN
EITDHLDTHY. ARFFIRK
RARECGETAZE LS TN
HBRETICEWNT, ETZEARE
[CTHEETIEHYFEEA,

FRFF. & BR PIRE R
ARG ZERALIGZLTTSELY,

BREILIIZEBMADEIES,
AU INIZEMNAZEY ARG DX
BEOERRELZYET,

ARG DOEEIFIZ(X, S 1M
FRYRLITHLHENWNTTS
LYo

ARG DEFFIC(F, ReEZE
BYBRLITHLEWTTS,
ARG [, FHFPDENFILE
BEELTLWET  ETHICR
TEEZMRYRLITVET &
BROEMRBRENEILLTSEE
nAHYEY,

fRADIIE. ARG DHE. Fil
DERELGYFET

—_——

BELTWVWSHANH LB
8. TOFFFEALBNT
TSy,

BELTLSHANHDIBE.

ZTOFFEFEALLGNTTSLY,
MR, FRDREELGYES,
SOHE AERAEHLTH
SEREVWLIFIRFEEZTTHMAN
BhETS,




Anti Rolling Gyro
B - MSM-6500T-A1

O

ARG DL ICRAIAYMZEE
MELTTF &L,

E#h(X. ARG NEEIZHY
9, LI=A>T. ARG MDifil
[CRI R, BRI KU EEZI(T
S5 (BIZKYEROHIET S
ML) EBMELNTTFELY,

HE. KEDERELGYFET

ARG DEEAZ S SN
WTTalyY,

ARG DBEROZSINENT
TS, ARG KK, E—FF51
NOREAFIRELY ., B,
KEDRERREFYET

BKIAFIZHD > =B,
ARG Z#txtIC/EEBI S B2
WTTELY,
ARG (. BA/K$EEIZE-TLVE
A BKIREIZIHDSI-FF
[%. ARG Z#E Xt C/EBI S ALY
TTFaLY,

RE.MEORRELGYVFT,

WMN-FTEIRRAANYVTFZ
BELGULWTTEL,

ANEFCERRVFERIE
LAWTTSLY,

REDREELZYFET

BLTEEYT HBS. £6

BEBSETTSL,
BLTELZISES. 26X
FEISETTSWL, BEHEME

YOG WERTEGRSNET
EBRGRAFTANIYEIED
FRREGYFES,




Anti Rolling Gyro
B - MSM-6500T-A1

O

ARG [FHEESh-HEHR
EBBEATHEALTTS
LY,

ARG KK, E—FFSA/\(X.
BESNhIZRESHEATEAL
TT&EL, ARG KIKIZXEEE
EAEERICHLEHEEEILLT
HHEEE A TLVET,

=im FTHEAYTHEHME. KK |

DRAEFZVFET,

ARG M3k < [F200mm LLE
DEMZEERLTT LY,

ARG [E4\ Z XY A & 54 il B
[2HAEZELTLAST=6. ARG K
K. E—2KS54/\Hm5 200mm
UEFZEREERL. SEHME
#ELEDOIEWNESIZLTTELY,

BtARILE, Ty v ZFIZHAE

NENEZEZRELTTSLY,
BAARILE, Dy vEIZLET
FRIDAENENEEZEZELT
T&ly,

ARG AKX, MADEBRDREE
BYFET,

FoNICREfEN TS S —

ESNILEHEBLTTEL,
H—ESXN)LA 80 £LLLIE 90
DEMIZENFNTWSES
[EERFEIEIERLTTSULY,

A DIEIE. ARG DEE, [TH
DERELGYFET

H—EFIIZE-TO

o O O

70 80 80




Anti Rolling Gyro
B - MSM-6500T-A1

O

FUNRICHRALHSEE

[¥. ARG ZHERALLELTT |,

AN

FoNISHBEANHHEEIF.
BRFEIEICERLTTELY,

HMADIEIE. ARG DME., 1TA% |

DRAEFVFET,

FoNDF BB THEER
C#EBEBOHLLNTT UL,
BoNDEVEVT SRR LE
BOENTLEE,
BoINDEVEDTTHBERLCD
Ay TT—oNThhTLNBIE
BT REEICERELTS
LYo

MADIE. ARG DBE, (4
DRAEHEYFET,

E7—RE ARG D7 —
AEHFEELTTSLY,

E—ERRSA/\D T —RIHF M
S AN T —RARA U ZiE#
LTTF&ELY, F£=. ARG &KIEAD
T —ARAVKET—R§EER
JLMNMESGL. ADT7—RRA>
ML TT S0,

REDORRAELYET,

3 v AIZ—[E, E—2F54/\
EMEEDE TR LITERAD
BN EEHRLTTSLY,

ARGZELIZT1vARERAL
=%, E—FRSAM/\EMIRED
B RCDEBLHEOEERLT
TEW, F=. ZD#%Y 3 v AIC
—EfEADENCEERERLT
Tél'\o

A DR, ME. (TADRE
EBYET,




/N EE

Anti Rolling Gyro
B - MSM-6500T-A1

ARG X&EH/N\—D LIZh%E
BME-Y. ABRESFY, E
#F=YLGLTTSLY,

ARG K{KH/N—D EIZHEE
=Y, ADESY BT
YLIEWTTFEL, ARG KiEkAH
N—IL. . BEBMTHYEEA
MDT,ARG K{EH/N—DEIZ
MEE LY. ADE-SY, B
BF=YLFET EAN—DKIE
FRRELZYET,

Ff-. EEgD L, HNN—RAZFD
HansERTHELTEY., B
IN—DHEIELET L. (TH, &
BEORRELYET,

ARG DOEROMNSEY -

EBEEZANGILTTSLY,
ARG [Z(X. NERAENADEJE
AARANWTWEYT ERAOICE
M.MESZEANLGZNTTE
LYo

BEQRRAELYET,

ARG (I ENHBECAHT
ERALGLTTELY,

ARG AK{KXH/N\—I[ZIF. RERS
HMAOEREOMNENTLET,
MENHDEZATHERLLEWL
TTFa&Y,

BIEDRRELGYES .




/N EE

Anti Rolling Gyro
B - MSM-6500T-A1

ARG ERIDE—ZF51M/\%

EALTTSL,
E—FRFAN(F, BT HttiE
EDHDEMEALTTSWL, 5

—. AR EEONT T LEE

DEEDRREELZYFET

3 7 AIZ—[al, ARG K{kLfn
EEDOBSFARILNFINZEE
HDENCLEH#EELTTS
LYo

ARG#EBEIZT1~ARBERL
f=1#% . ARG KIK MR L DAL
RILMF I DELEEHEETE
LTTFEW, £, ZD%Y 3 ~
RIZ—EEHFNENEEFER
LTTFSW, BHANHBIEEIE
BRFEIEITEZLTT LY,

HEORELGYET .




Anti Rolling Gyro
B - MSM-6500T-A1

(D)5E sz p 5
F 3R TAERAEER LT F S0,

# 3-1 ARG H#HHsfRMEER (1/3)

SRS T ARIE H HEE | RR AL

ARG fixfE | BUfF AL b (4K)
A 17>~ (4 18),
IN R B KR P

DN &

HE Uit oD

O P%HWVV7 ]
130N'm

e, 51 Kk¥), W
BRY) IKEE DT <
[ i AP

ARG % #l D 7= PR R O
O, R+ T
brHz L,

ARG KK | #i/k L Tur7p

Nl

® B 72 5 1
(f FH A 1)

ARG AR Ja|
ARSI N”NT
NN L

ARG AKfLJ1/3—
D EZW s # -
TR\ &,




Anti Rolling Gyro
B - MSM-6500T-A1

# 3-1 ARG iEisZp( S (2/3)
No | /SFaf&Emr SRR TE E EEE | ER RLiE
ARG Kk | o DY —FF
U2 75t % T
‘D 2mn D :
@ s (70°C) R L
5 ® i (80°C) © D : .
@ % (90°C) e bR
T2
S 3E— 78> (& 75 44)
O O O
T0 80 S0
HENL L TWbDE
e AN
AR FE N 2 &
8 © (5 o oA )
BHoROE
TR T DAY
A A e/ N I ¢
o TN & o W2 5 L
(& 73554
Ay TI—2H
MET — A~ o —— T
o e = -
;2373 fﬁméhf i B L
10 - <o O
[/%ﬁ?ﬁ kv ]
16N-m
X Ak L Tunin
KZ A48 | &,
AR FE N5 |2 8
1 © (BRI
Hfalt 44) o
TN L,
12 O LUk
W EE. 51:k#. A
Y. KN <
(ZHENT b
13 © FREBREE D UGE




Anti Rolling Gyro
B - MSM-6500T-A1

# 3-1 ARG &Eifzpisfm#E (3/3)
No | sifrfsEfT FARIEH R ik R ALIE
ET—X ETE—F 747D
R4 @R ARNSSHN
NQAY AN
14 O ii'e
Z DA, TRRIE, =R
EFF 21X ARG &1
15 HEJ L/fotl/ A & o @ R




4. BEREHE

R FRCICTEV . ARG OAFEN &2 FEfit L T R vy,
BEEEFREMER L TR S,

AEIREH S N

Anti Rolling Gyro
B - MSM-6500T-A1

®

ARG X&EDH/NN—ZWY
NEBLNTT U,
ARG DEEIH(L, REBDER &
NERETHEELTWLWS=O.
ARG RIADH/N—FRY 5 &3
LWTTELY,

FADRRELZYET,

E—8 F3M DA%
(FHEVTT S,
E—ARZAMN\DA=-FRITH
WTTFSW, =, E—2F34
NOREWIZWMNZNTTS,
BRE.#E. KKDOREEZYFE
EE




/\ EE

Anti Rolling Gyro
B - MSM-6500T-A1

ARG DEEIHIE, ARG K
FISEDHELWTTISLY,

ARG D 1EgjH (%, ARG AR{KIZ
B DMEWNTTELY,

(FTADRRAELZYET

ARG N"ELEBLETDIET
ARG K&k, T—4FS54/\IZ
FEIMNENTTELY,
ARG [(£YJE—FRAYF"OFF"
BESEILETICIE. #1850
POYET, R BT BET
ARG AARUE—HRSA/IZ
ESIMENTTFEY,

FTADREELZYET

ARG KKIZHNLZNTTS
LY,

ARG g1 LU, F1EEL
[ESKDE I, BRELD=0.
ARG KK ZNTT S,

PIFEDRRAELGYET




Anti Rolling Gyro
B - MSM-6500T-A1

4.1 EE AL
AR EEICHEV, ARG OEEh 2 FE i L T F &V,
(1) TEEh 71k
[ @ ARG OEJR (FiRD3EHKS) ON ]
[ @ 7L—hAAvF ON ]
[ ® JE—FAA vF ON" ]

L

@ 'T/E%jﬂiﬁg %7/775“J—_—'J@LTU\Z} &%Eﬁﬂbo

<30 pf&2>

® EFWEMEEET 7RI LTS Z L& iR,
® fFEVPICRE S, BFERGHENENZ L AR,
@ WHEEREBEL TF IV,

1) VE—MAAL v FEZONIC LI, =X RTANRNODE=Z 0L R 25X
FIVDOEAED, £ 4-1 1R TETHITIER T,

RAT

K 4-112R7TE

F4-1 RENLVOFKR

B Fri IR RE 0~30 %y 30 4y LARE
ISV DFET | 140~145Hz [T A0 0 — JEXREEM 140~145Hz [ T 1k

*2) VE—FAA v FZONIZL T, ARG ZAFE) S H7-1%, EWIEEE TIZ
1%, K130 303000 £,



Anti Rolling Gyro
B - MSM-6500T-A1

(2) #1051k

[ @ VE—FALvF OFF" ]
@ FEVHER T 7RI L TWD Z & R,
@ @ EFBEREIET T REIT LT D I & Z iR,
[ @ 7Lv—HhAALvF OFF ]

1L

[ ® ARG OEJR (ko3 EHS) OFF ]

1) 4E1EIC E Y ARG ~DEPALE 2 W > TH ARG ITE I BT i3 Ed  fhx
lZYiﬂiL%ﬁé&)i‘% FEAPE LTI 1 P2 2 L £,



Anti Rolling Gyro
B - MSM-6500T-A1

42 BE#AE
iSO HEFFIZ LY ARG O EE) 2 £l 256

[ @ VE—FAfvF OFF ]

@ 1EENER T 7T LTV D 2 & R
® EHEHEEIET TN L TWD 2 & AR,

@

[ @ 71v—Hh AL vF OFF ]

® 1 KfEaE% ., ARG NEAITEIELTWASZ &

@

B TR,
[ ® 7L—HAAfvF ON' ]
[ @ JE—F2AAvF ON2 ]

@

. VEENESR A Z o 7" AT LT B 2 & 2R,

<30 4343 >

@ = E%@ FGUTREIT L TNAD D & AR,
VESh i B Eﬁﬁﬂ%@] NN T b R,
) Wéiﬁj%%% TF&EW

*1) ARG AL FERITWF LT DRANCAA »F % “ON’E L CHERA Eid 5 & E—X
RIA NOBEFENME BEIEILTE 2030 £3, TOHAITITE—
2 RI7ANORERRELRRL, BEEZIT>TFEV, ARG UE—KAA v
F'OFF" %, feflk 1 RERNIIFEE L2V Z & 2 B8O LET,

*2) VE—RFAAL v FEZONIC LI, B—HF RT7 A NRDE=Z 0D LR D3RV OE
B2, R4V ITRTETHUTER TT,

*3) UE—hAA v FEONIZL T, ARG ZfEEhSW7-th, EHiEE TIZiZ, % 30
TN F T,



Anti Rolling Gyro
B - MSM-6500T-A1

4.3 BREBEEEIRNEE
(1) HEREDRL
ARG (Z(F, TEFz —FAIERT L THIELEd 25 2 &< BEIZERTE 2k
REDNERT B TR Y 97, BbrHEVEREREIX. TR X 57 THMICE VT, ARG
Z HEIRIZIEIR S WGE I/ T,

RN~ DB AG (b E IR 2 — BRI M S D BRIC ARG Z{EEH L, id
OMNER (FBERK) ~UV #2556
- FANTEIR GEEM) MEHEDH Y. ARG OEEIF, HRICAbEEAEOEIR
2B iz D55
W, AHREE ZHEHT 25A 3N AR T 20 . BIR AR 2 0EIEIH D F
A,

(2) ks B BhE )T O FIE
AREREIL., BEMRIZL D ARG DFEAZ B LEEE LEH A,
# 4-2 12, FEFEN—FERYIER <40 ARG NHENERT 5 E TCOFIEEL R LET,
RSN LEEIE. L TFARZHERE L. ARG OFIRIEIZIIT S, (FEIFEEH 7 >
TR IONEFERRREET T ORI ORES THEE T S,

*4-2 iy HEVE IR O FIE

J = e [ i
No. e ARG mikiE | | Lok | PDERER ) e
1 | ARG Di#iiA TE H [Bldis ON SRIT AT
TG DB | L
? | @mins oFF) | (gows) | O | AT AT
3 | BURIIBE | ymgmms | ON SAT kT
(=R % ON) e
4 | ———— | ON AT AT

[E1) BER AEVEIRIKREZ T Sh o aa . EERE RSB 5B, £ E—FX
A v F&fER ONARIERICTHA L TR SV, @ T, UE— kAL »F D ON/OFF v
Z#ATH L. ARG (TEBEI AL, T —4 R T A NOMREHENMER) Los2FIE L CLE
SHLENHY T,

72) ARG %N EE) &4 5 B A1, 4.0 B EEAE IZH60, UFOFIETERBL T F &L,
JE—RMAA v F 73 ON DIRFET, EERLT L—HU AL »FTARG OEENZITH &, b
I B BT HERE S ER L. ARG D REEHICRFHI 323700 £

DFEEHFEON — @FL—HALvFON — @UE—hLAA vF ON



Anti Rolling Gyro
B - MSM-6500T-A1

44 RERKE

ARG ME[R 72 IRAE T ] S AL7- K512 ARG DiEfin% HEHAYICE LT HHRE R T BT
I/\ivg«o
TREO LI RRPT TN SN D L LeEDMEE L £,

c EIIRERCEB T 2 T, ARG BNiBAT & o A,
ARG ZiRiE L CWAEIEENEIR L 2o T2856,

BILENMEERTH L. UE— M AL v TFAVON RS, (FENERRH 7 > 7 B RS
TP LEY, (K43 Z2ZRLTFIV)
EIEMEE) LT & Bbh 556, 5HOK 5-1,No.5 IZiEW, IkFe)s £ TEMWaD
ETFaW,

Y f%&%}

#* 4-3 LeILEOIES)

No. Bl ARG mikf | e | 4L | R JER
o L
A M=y MEt
1 jiz&l%ﬁz%b (Eﬁi;&@?ﬁﬁ) ON ON {ﬁ}:T {ﬁkT




5 HMELBHNDHETIC
ERAEEESNDANC, £ 51 IR THNEE THBLTFS W,
BT LAVH BT R E5-2IR T NAE L FLH LT URIE & TRV abE T &,

Anti Rolling Gyro
B - MSM-6500T-A1

BEICEFV-BEITER
#Y>TTFSLY,

ARG 'ﬂEE’JEP(:iEs BERELTIR
BENKAELIIEE. F-FD
M®ﬁ6b®£ﬁtiﬁutt
EZIX.EBICEREZ“OFF”IZL
T.ARG %{ZEIEESETTELY,
TOFEFEGEHITHIEREHLSA
im%a%@:t%na@u&

# 5-1 fgfE & B DR

No. IHH JHA Kty 71
s —REFEPHHBL TRV AR LTTE
A A éb\
WA OB R . ARG & E—4 K5 A SRR e
FESNTNWAZEEHERL TR,
VE—hAA v F OERRAERRL TRV Z
CEMER L TR,
= YN ° ﬁ/}i"z%%@@aﬁﬁ)[iﬁf? L/‘(fcil/\ CE%ZEE
{mﬁxjﬁ‘@%rwrﬁ LTTéb\
ARG L E—X% KT A N OERRD T2
ST NWAZEEHERL T,
T L —HAA v TR s REICFEHOEFIEFICLY, BETL—F
1 Xgég@]\f "ON"IZ 725 TR0 DAL v FE"ONZ LT FE 0,
< O emmoa e | EEWE RMEAEGO ARG IR ) %
= - @k%<@ofw5#%;LfFéw
- ARG ZRAIEIEST TS, AEIZHH
ARG MFERTfE T T e
ARG 2 e b el gﬁ?@ﬁ%h%b\Ama%ﬁﬁﬁbfT
UJE— b ZA v FN - JE—FZAL v FEONICLTF X
"ON”IZ 72 o TV VY,
PET—— TﬁgﬁvimfAms%a@%éﬁfTéwo
57, e V=l N v =] %%%E*%% ON
® UE—FrAALvF ON
. - FEEHE)D ARG £ TOEN RECEE DK,
, | 2127 EM DI DR LU S ERBRL TS,

ﬁ%bfvﬁw:k%%;bf?éw




Anti Rolling Gyro
B - MSM-6500T-A1

# 5-1 fgfE & B DR

No.

HH

JAIA

EIINIReS

TEENFEGR A 7
TR REIT LR

T OGN

T UTERERZBL TR,

e B

VEBFEZEH Z > 7 ORI WTEE L < 72
W EERER L TR,

iE B R B 2 T
VN EAT LR
l/\

Z ORI

T U EREZH LTI,

X5

TN

ERELRRIE T o T ORGSR MR L T
PNz b %:EEE LTR&EW,

EEg, b L <X
TE8) P24 1k
%

FEMA ENMEHEEr O ARG 1HE &
HNEDREL R TWENERLTTE
W,

ARG [THEFS L TN DI ERE D oD k&
R (=T a B S,
BEDRBELTLE D Z ENRWVIDE
BLTFEN,

%ﬁéﬁt
IR O bt

ﬂﬁ#%%””@ﬁih KDENERIZLD Bt
MIENZEIENME T L. ARG MEIET 5
ZEMBHY ETOT, Kt A FE) S
7%, ARG ZEE) S TR I,

LA OIFH)

- ARG O J& FHIRE 23 &
ARG 2MZIET 5203 H D 9, ARG

WA ﬁ%ﬁ%
L<m\%%%?ﬁ%éﬂt

OFFIRENHEEELLTICTENS &
IR L CIEL LHlciFEE £ Tk
WS HHE T S,

ARG %@+
5 &, GPS, 1
7 VA FE O
A ANEE
T%

ARG 3 EAET D /A
ANEET D

25 ARG, NN ARG DEIERDIR
HEABEL CTF SV, (AM Z U401,
FTick D ) A XBRABDERHY £77,)
ARG D7 — AR T — RTHHE S
TWAHZ LR LTI,

AR OB N ELN D AT BE
AL CF W, BEOREEIT, AR
RO BREHEZ 2B L T X0,

7% M E T
ARG %@sﬁﬂﬂ
IH % DO E e
MEHE) T X 720

ARG 73 ¥E4ET % &
WNEET D

% AC Bl (=77 = U <elEK
wE) AP LTRSS,

ARG 5 R -
REhRRAET 5

[F 85 57 1] D [ B

ARG @ SN &E—X KT A 3D S/N 3
AL TV Z AR L TR,

EEh&R T Tl ARG [ZHEMRAY 72 4R S8
H DD, EREHRIZEET D E TH-
fTéw

PR, BEMSAM N LIR L TV D355
VX, Z OEK OFREE W 2 HE I & H 5
JLE 2 > TR S0,

BRBEIRE M & FRICEBIFEC AT Y
VIIENOENRET D END D
72, EWmEEZICBEELTLIELLL D
BVBEDRLBRD I EEHERLTES
I/\

LAY/ NNV
A WB I T/IFE
4

B SO 7R T

2 RBIYERED L — L ERDIC A E LT
FA VIS —BERICH T B AREMER B
DET, —ESXH- T, BERNLEH
WLTEE W,
ﬁ@ﬁ%ﬁ?@@miW%Ei@@%
TEV,




Anti Rolling Gyro
B - MSM-6500T-A1

#5652 Fxrv 7 —F

EEE B
TEEERE (BSEHRA) EEES
1. |ARGDBEfT#8IRICR RDTYP, P/N, S/NEREHIES, TYP: P/N: S/N:
2. |BEKIER BEHREW
e
A E - A& MB $%-7ILZ-GFRP- F D ( ) A&
iR A4 X 2R m | 21F: m L HEKRY (4
3. BEAE (BT BRI LER) FHiRIL: HY - 8L
BEAH &
ARGOEFTARY |[T#EEE} &
BRI ERRR BEEA:
B A DARGERATLE . FBIZH S
RERAE HEi$R- =43, 200220240V, ( JKVA, ( A
4. |, B XA TLEZD F B(Z3)
Mg PRBL (LpgRc SHOBRIMETSRRITHY | YES - NO - 75
FEHATLED,
5. [RGB RETARI L. HRE AR Hr
6. THEEEEHHRV. FEZOERALH £ A BHMSAEHLTLS - BIELTWLS
TEEFHRERTEDARGD K RETLALZELY,
FEgemty:  |(HB)
BEEA. RUEAML. THEERENRTOMDERKRETLALLS
KizDH & (AN
2iEE. FEOKE. ERZICEIREREN, HFLL
BREORBICIIRABROELLE,
7. TEEDESH S |EEEEERALEID Kk
EERERT T EREEREET THSLTLAL, 13.~ 17.
TEED |ZA(vFEANTHEBLEL, 13.~ 17.
EFE BECELEL, (BREBLEL) 8.~11.14.~17.
gﬁ;ﬁ EIAE oty GEEEIRL LA BAAE T oT) 8 1114.~17.
EAAC [REIDKE ST, (G REEE AR KE T o) 8.~11.14.~17.
an)  |BENT D, REREETELEALENTD) 8.~11.14.~17.
BEENT D, GEREGETIANEENATS) 9.10.12. 15.
ZTOHMDEE 9.10.15.~17.
8. [MALDEIFRILMEIBATNEEAN, YES - NO (4Kim: )
9. |FonIhBAIEHYEEAD, GHIEZERTT,) YES = NO (IKiR: )
10. [F U ICBE O —ESNLIEAEERLTLET A, B IF¥E  Af: 70°C 80°C 90°C

RS RGRBARET I3V T (SRBEE. TEE. B8, 0L (REE - &Y
THICRELETA, X TOMERTHRELET N HHIEDAT (RESIIVT  EPE - TER - BF - TOH

TH, BOBBITRETTHOoOLTLEEARRKRLTT N, (4R )
12. Bl EMASHFEZREN, BAMPLEEDLIHRL,
* R=YFMDEFIRL X
Bt PR AR TN T 2 AT 2O
18, | oo = [T RERIEETHETH, YES - NO (4RiR: )
B RO [ e oo,
IL—HIFA>TLET H, YES - NO (4RiR: )
<ARG175TIBR< > YES - NO (4KiR: )
ARGOFVAIFHERICOVAVILTLET D,
(FZT DV TERILTSYFRIDYET N, )
E—ARSANDTFUIFEBLTOET A, YES - NO (Hk:R: )
(7Y EEEE)
JE—FRAVFOERBHEHRLTVEREAD, YES = NO (IKiR: )
SUTDHRINIETHYEE AN, YES - NO (4RiR: )
MAT—ZA~DEHITHEETTH, YES - NO (4Kim: )
14. B8 - FREERIRGAEOFIEEY TT M, YES = NO (IKiR: )
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