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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))
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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 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

A DANGER result in death, serious injury, serious property damage
or environmental 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 0
Directi the symbol or inside the symbol.
|rsei;r:on (General direction)
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1.2 Warning labels

Danger of electric shock.

A = B DANGER

mE Ak

Do not disassemble.

F PREATELT FRL
A & B DANGER DANGER OF
R AL ELECTRIC SHOGK
zjlﬁﬂé:%ﬁmﬁuﬂm WAL E&r;c;:z:‘mve electrical
DO NOT DISASSEMBLE
Do not disassemble or modify
tha ARG or use & substitute
for any of its parts,
Hot surface
/A% & CAUTION
AR

Do not place objects.

ARG AW CRFICH T WLl
T HOTIFFMNALE T,

A & CAUTION i) e SR e s

AT damper) during operation.

ARG A fFh i - FIsthEdk
oy, AL R N
EE R,
DO NOT PLACE OBJECTS
Do not place objects, =it on

or stap on the ARG cover,

Do not close.

A% BDANGER

Rl

ARG F HO ML S
LT,

DO NOT CLOSE
Do not clase the

blowholes of the ARG

uni.
ARG unit
Danger of electric shock. /&“@\x
. L T,
Do not disassemble. . \\\\
Do not close. |, S
Q'\“?‘: 3
T /
A\ f= 1% DANGER N
T f B i )
wEACET Fd |  FRAR
E L D S Pl g R
A DANGER OF ELECTRIC
svtllglgljmst b pettormed by \\
gualified parsennal. .
T
ﬂiﬁ?;%ww&mumw \\\\:\“\J
TFal, ~— a
DO NOT DISASSEMBLE e /
ﬁ:. net Spen the Metar Drivar's e

MERIE

T- 95 ADRBROE S8
[yl AW

DO NOT CLOSE

0o not clese the blewhekes al
the Kloter Drivar,

Motor Driver
_ 6 —




Anti Rolling Gyro
Model:MSM-4500T-A1

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.
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2. Configurations

2.1 ARG unit
Table 2-1 ARG unit (1EA)
Item Specifications
Name ARG45T
Model MSM-4500T-A1
Dimensions 445 mm (height) x 715 mm (width) x 475 mm (depth)
17.5 inches (height) x 28.1 inches(width) x 18.7 inches (depth)
Weight Approx. 210 kg / 463 Ibs

Power supply

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

-10 to 40°C

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

consumption *"

Steady-state : 0.55 kKW (Max) Steady-state : 0.4 kW (Max) =4)

Anti-Rolling Torque

Approx. 4,500 Nm (Max) Approx. 3,500 Nm (Max) =4)

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

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

*1) Power consumption varies with the customer generator.

*2) Measurement as per TOHMEI's specification.
The measurements data depend on measurements conditions (installation place,
measurements method, etc.).

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

*4) This specification is when ARG is running ECO Mode. Please refer to change the
ARG to ECO mode. Please refer 4.3.(3) about switching ECO mode.

Power Connector

Cover Damper

Thermo Label
(reference)

HESULLIE-TO>
o C O
70 8 %0

/

Frame

Blow hole
Installation points (4 places)

i8i




2.2 Motor Driver
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Table 2-2 Motor Driver (1EA)

Item Specifications
Model MAA-25000B-A200
Dimensions 190 mm (height) x 400 mm (width) x 350 mm (depth)
7.48 inches (height) x 15.7 inches (width) x 13.8 inches (depth)
Weight Approx. 15 kg / 33.1 Ibs
Control method Inverter control
Ambient 1010 40°C *1)
temperature
Humidity 5to0 95% (with no condensation) *1)
Short circuit

current rating

100 kA

Power supply

Single-phase 210 to 240VAC 50/60Hz
Convert the power from the 12V DC battery into AC by the Power Inverter
(SP - 1500 - 212).

Options
(outer connecting | The ARG’s operating is starting and stopping by Touch Display.
terminal)
Others The ARG’s operating condition is checked by Monitoring window.

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

Monitoring window e
S,
. H}_\b‘:{:
.
o,

PL (Product Liability) Label / = &

Installation points (4 places)

Bracket for installation

Ld —

Motor Driver

O : Screw for lid (6 places)



Anti Rolling Gyro
Model:MSM-4500T-A1

2.3 Power Invertor

Table 2-3 Power Inverter (1EA)

Item Specifications
Model Sinusoidal Power Inverter
Type SP-1500-212
Dimensions 83 mm(height) x 248 mm(width) X 421 mm(depth)
3.27 inches(height) x 9.76 inches(width) x 16.6 inches(depth)
Weight 4.14 kg
Ambient 20 ~ 40C 1)
temperature
Humidity 10 ~ 95% (with no condensation) *1)
Power supply 12VDC(rating).  10.5~16.5VDC(operable)
Output Voltage Single-phase 200 to 240V, 50/60Hz
Output Power 1500VA(rating)
Over voltage. low voltage. reverse connection (internal fuse).
Safety Circuit short circuit, overload, over temperature, low temperature

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

Power Inverter

Note: The power inverter is the above-mentioned commercially available or equivalent product of

"Denryou" Ltd., handling and others depend on the individual specification of the product.



2.4 Touch Display

Table 2-4 Touch Display (1EA)
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Item Specifications
Name Touch Display
Model PFXGP4116T2D

90 mm(height) x 125 mm(width) x 39 mm(depth)

Dimensions 3.54 inches(height) x 4.92 inches(width) x 1.53 inches(depth)
Weight 0.22 kg
Ambient 0 ~ 50°C 1)

temperature
Humidity 10 ~ 90% (with no condensation) *1)

Input Voltage 12~24VDC(rating).  10.2~28.8 VDC(operable)

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

Display Screen  ~_|

Touch Display

A}

Power Connector

-~ /
;:/ Interface Connector

s
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3. Check before operation

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

® The ARG is only designed to improve

the comfort of you and passengers on
the ship, and not intended for operation
in heavy weather. OO

*Do not turn it on in heavy weather, doing so €3NS

could cause heat generated inside Damper and N
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 SO O
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 dealer whose address is
shown at the end of this manual.

Do not place flammable materials near Flammable
the ARG_ materials

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.

Do not block the ventilation of the ARG.

Blocking the ventilation of the ARG could result
in malfunction.
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N

B

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.

/N
!
!

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

Thermo label

Not doing so could result in damage to the ship, “"33"".&‘;:"E’f_‘3‘"
malfunction of the ARG or injury. » e e

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.

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.
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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 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.

Blow hole

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.




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

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

No Insgtre:etllon Inspection Item Priority | Result | Countermeasures
ARG There must be no Re-tighten bolts or
installation | looseness in the nuts.
1 installation bolts, nuts O
(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 o
ARG down.
ARG unit ;I'here mus.t be no Contact the Sales
race of being A
gent.
4 exposed to seawater / ©
water on the ARG D
unit. 0 not operate
the ARG.
The blow hole 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 DO :
follows. No problem
(DNo discoloration R® :
(all white) o Problem
7 (@QRed orange (70°C)

®Blue (80°C)
@Red (90°C)
F—ESNIL<IE-T0>

O O O
70 80 90

Contact the Sales
Agent.
(Change the
Damper)
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Table 3-1 ARG Pre-operational inspection List ( 2/2 )

No Insztre::on 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 Re-tighten
looseness in the grounding bolt.
grounding bolt.
9 o) [ Tighten Torque ]
26~2.8N-m
Motor There must be no Contact the Sales
Driver trace of being Agent.
exposed to seawater /
10 water on the Motor © Do not operate
Driver. the ARG.
//;1
There must be no )
looseness in the o
11 installation screws O Re-tighten screws.
(four screws). o~
There must be no
dust, _ Improve
12 combustible/flammabl © installati
e materials or _ instaffation
seawater/water near S | environment.
the Motor Driver.
The blow hole of the
Motor Driver must not et
be closed. Improve the Motor
13 O Driver to solve the
problem.
Others Check sea area that
the ARG is operated.
14 + Do not operate in © .

heavy weather, with
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.
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4.1 Method of operation

Please operate the ARG according to the procedure below.

(1) Starting
[ @ “Turn ON” the battery switch. J
»:Due to the characteristics of the power inverter,
there is a time lag of about 10 seconds until power
is supplied after the main switch is turned on.
[ @ “Turn ON” the circuit breaker switch. ]
[ @ “Turn ON” the Touch Display switch by touching the switch. ]

L

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

The Initial screen is indicated to the Touch Display when you turn on the power to
the Touch Display. You can operate the ARG in this screen. You can operate the
ARG to start/stop and check the Starting and the Reaching steady rotation.
Indication are from left, rotation speed of fly wheel “RPM” and power

consumption (previous power of the Power Inverter) “Power W”.

[Initial state]

Power W

10

OF.

Switch
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[Switch ON]

Power W

Lighted up “ARG”

Changed green color

[Reached steady rotation]

Power W

4950 500

I
ARG () #

Reached the meter

to maximum Changed blue color

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

[ @ “Turn OFF” the Touch Display switch by touching the switch. ™ J
{} | @ Make sure that the Touch Display switch is gray color. |

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

[ ® “Turn OFF” the battery switch. ]

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



(3) Maintenance screen
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You can change the Touch Display screen to maintenance screen by touching the
switch to the left of the Touch Display switch. In this screen, you can change the ARG
to ECO mode. ECO mode is a mode that reduces battery power consumption by
slowing down the steady rotation speed of the fly wheel. Use ECO mode when the
ship doesn’t shake much because of low waves or when you want to make the

batteries last longer.

In the other, you can dim the Touch Display screen and check the error log, error code
and the total operating hours.

Total operating hours

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

chronological order)

[Reached steady rotation]

4950

Power W

000

I |
ARG (D) #

Switch

[Maintenance screen]

Total Hours

Error Log: 1
2
3
4

023

6
23
46

ECO Mode
off @ )

Dimmer Mode
(__® Normal

Changed ECO mode
by this switch

Dimmed the screen
by this switch

Returned to previous
screen by this home

switch.




(4)Error indication
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You can confirm the error occurred. If the error occurs, the ARG is turned OFF and the

“‘ERROR” is lighted up to red color. You can clear the error by touching the “RESET".

But, when the error state is still remained, you can’t clear the error even if you touch the

“‘RESET". In that case, please contact your dealer.

[Error occurrence screen]

D) # =

Lighted up to red color

[Error code screen]

[Error log screen]

Total Hours: 1023 ECO Mﬂie
ErrorLog: 1 18 Current (_®0n

2
3 22 Dimmer Mode

26 (__® Normal

4
ERRORCODE  RESET.
Q) 1 [ERROR]

|

Cleared error by touching the
“RESET” lighted up to green color.

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

[Error code table]

Error Code 1,2,3 Over current OCn code contents
6,78 Over voitage Ovn 1,2,3 | Over current oCn
10 Under voltage LV
18 Safety device alarm OH2 6,7,8 Over VOItage OVn
23 Motor overload oL 10 Under voltage LV
38,53 RS485 com error  Er8,ErP :
_ 46 Outputphase loss  OPL 18 Safety device alarm OH2
I 23 Motor overload OoL1
2\
O nl 38,53 | RS-485 com error Er8, ErP
\ 46 Output phase loss OPL

Returned to previous screen by
touching again the “ERROR LOG”
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4.2 Restarting
Operate the ARG according to the procedure below if the ARG is restarted due to
anomalies.

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

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

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

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

[ ® “Turn ON” the circuit breaker switch. ]

»Due to the characteristics of the power inverter,
there is a time lag of about 10 seconds until power
is supplied after the main switch is turned on.
[ ® “Turn ON” the Touch Display switch by touching the switch. J

-

<30 minutes later3>
@If the test run is performed on the sea, anti-rolling function
becomes effective in approximately 30 minutes after starting.

*1) If you turn on the switch back before the ARG unit has stopped completely, self
shut down circuit may occur due to over current.
In this case, release the over current protector of the Motor Driver and then restart
the ARG.
It will be better not to restart the ARG for at least 1 hour after shut down.
*2) The ARG takes approximately 30 minutes to reach rated rotational speed
after turning on the remote switch.
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4.3 Fast return functions

(1) Description of the functions

The ARG has a function called “Fast return functions”. It is a function that the ARG
will not be turned off even when the batteries are 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 Fast return function

Table 4-2 describes the procedure to recover the ARG after the Touch Display
switch is temporarily turned off. When you use this fast return function, check this
table procedure, and Touch Display screen all the time.

Table 4-2 Procedure for Fast return function

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

Note 1) When temporarily turning off the Touch Display switch with the fast return function used,
keep the power generator ON all the time. If you change it to OFF during its operation, the
protective function of the Motor Driver will be started and the whole system will be
stopped.

Note 2) If you operate the ARG for the first time, follow the procedure below and Section 4.1
“Method of operation”.

DTurn on the main power generator — (@Turn on the circuit breaker switch
—  (3Turn on the Touch Display switch
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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 “ERROR” in Touch Display screen is lighted
up red color even when the Touch Display switch is still “on”. (Refer to Figure
4-4)

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

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

[Error occurrence screen]

[Error log screen]

Total Hours: 1023
Error Log: 1

ECO Mode
( ®O0n

18 Current

6 .
23 Dimmer Mode

46 (__® Normal

Lighted up red color Indicated “18”
[Error code screen]
Error Code 1,2,3 Overcurrent 0Cn
6,7,8 Overvoltage OoVn
10 Under voltage LV
18 Safety device alarm OH2
23 Motor overload G
38,53 RS485 com error Er8,ErP
- Output phaseloss OPL Error contents

(caution by safety device)

Figure 4-4 Touch Display screen when safety device operating
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4.5 Power Invertor
When the battery capacity decreases, the unit detects a voltage drop (10.5V or less)

and shuts off the power supply, and an alarm sound.

The alarm will continue to ring if it is not released. so please switch the main switch
on the back of power inverter to the center (o) position on first, turn it ON (-) again on
second.

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

Main switch OFF
or
Battery switch OFF



5. What to do in case of problems

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.
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!

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

down the ARG.

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 Safety device wiring whether it is not
Signal circuit is broken.
incorrectly wired. Check the connection between the Motor Driver and
the ARG unit.
Check the Touch Display wiring whether it is not
Drive circuit is broken.
The ARG incorrectly wired. Check the connection between the Motor Driver and
does not the ARG unit.
operate Circuit breaker switch Turn on the circuit breaker switch again according to
1 leven though is not turned on. the procedures in this manual.
the power Butteryl Power is not Check the capacity of the buttery power, which must
switch is producing enough be fully charged.
ON. power.
Restart of the ARG is
attempted before it Stop the ARG completely, and then restart according
completely stops after to the procedures in this manual.
shutdown.
l\;‘/ﬁ;"i“s";‘o?"?&'\?ﬂy + Turn the Touch Display switch on.
The ARG stopped + Turn the breaker switch off, and then turn it on again
running when you after confirmation which the rotation of the ARG slow
restarted. down.
Circuit
breaker Power circuit is Check the short circuit of the power circuit between
switch trips incorrectly wired. the battery and the ARG unit.
2 | immediately
after it has

been turned
on.

Ground fault.

Check the short circuit of the power circuit between
the battery and the ARG unit.
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Table 5-1 Fault finding table for the ARG

No. Problem Possible cause Step to take
Check the capacity of the battery power, which is
more than the sum of the one of the ARGs.
The power is not The battery power to supply the ARG is also used
enough in the battery. for another equipment, which consumes large
amount of electricity and it causes the battery
power to insufficiently produce the power.
The ARG stops . If other equipment is turned on, it decreases the
Electric shut down .
after turned on . voltage momentary and it stops the ARG.
3 . because of turning . !
or during the other equipment on Please turn on the equipment first, and then turn
operation ' the ARG on.
When the ARG is operated under high ambient
. temperature, stormy weather or excessive high
Operation of the e
safety device wave cond|t|ons, the ARG may stop. o
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.)
4 | makes noise affecting other Check the ground lead between the ARG and the
after the ARG is | equipment’s noise. ship.
in operation. Adjust sensitivity when the image of the Fish
Finder is noisy and distorted. Refer to the
operation instructions of the Fish Finder.
Selected wrong Make sure that the serial numbers of the ARG unit
rotational direction. 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 r'otational speedl.
5 unusual noise or If there |'s aresonance in lthe hull or wall, take
vibration. apprqprlgte measures t(? increase the strength
and rigidity of the material of the hull or wall.
When the environmental temperature is low, the
Effect of bearings might make some noise especially just
environmental after the starting. Wait until the rotational speed
temperature. 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 / I . manufacturing may temporarily come out. Wipe it
6 | leakage from the Early familiarity in off and check for leaks again.

damper

damper

If the leak continues, please contact the sales
agents.




Table 5-2 Check sheet

Prepared by
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Date:

Discrepancy Inquiry Sheet (form for users)

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: SN:
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 R . 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, ( KVA, ( )A
4. About what time was the last inspection? About (Year) (month)
Date of last inspection
R . o 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.
Klnd of Start check lamp and/or rotation rate check lamp not illuminated 13.~ 17.
gzc(rggﬁ;:? Operation not started even if switch is turned 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.
eXpl?Ih Abnormal noise generated
conditions. X . . . 8.~11.14.~17.
) (not experienced in conventional operations)
Abnormal pdor ge_nerated ) ) 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 abnormal|Examples: smell of bumnt oil, smell offensive to eyes, smell of burnt
odor bakelite
) ARG proper - motor driver - lamp - switch - others
What is source of oder? N
(Conditions: )
13. |Findings from  |is 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? e
(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: )
1 - - . P y
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 lash f ? (Is it fr f
as ARG been protected against splashes of sea water? (Is it free from any trace o YES NO (Conditions: )
exposure?)
17. |Is ARG free from any accumulation of powder or dust? YES NO (Conditions: )
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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 dealer 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 dealer.

Spare Parts

Damper

And change the Damper, the Motor Driver and the Cover,

accordance with results of periodic inspection. Motor Driver

Cover

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

® 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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YN

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 dealer.

Not doing so could result in malfunction.
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Table 6-1 ARG Periodical inspection List ( 1/4 )
No Insxcra::on Inspection Item Priority | Result | Countermeasures
ARG There must be no
Installation | rust, crack or gap on
1 tor:ct-:;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 3 © 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 dealer.
be no rust, crack or
damage caused by Change the
5 interference of the O damaged parts or
ARG unit and other the ARG unit.
equipment.
There must be no S
trace of being p— Contact the dealer.
exposed to Do not operate
6 seawater / water on © [ the ARpG ]
the ARG unit. '
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Table 6-1 ARG Periodic inspection List ( 2/4 )
No Insxcra:etllon Inspection Item Priority | Result | Countermeasures
ARG unit | The blowhole of the
ARG unit must not
be closed. Improve the ARG
7 @) 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 ]
2.61t02.8N'm
And contact the
dealer.
There must be no Contact the dealer.
looseness in the
bolts of the Damper. Inspect the ARG
10 © and, change
damaged parts.
Check the
discoloration of the
thermo label as DD :
follows. No problem
(DNo discoloration QD :
(all white) Problem
1 (@Red orange ©
(70°C) Contact the dealer.
Blue (80°C)
@ Red (90°C) Change
H—ESNL<EE-—T0> [ the Damper. J
O O O
[ S—C —
There must be no Contact the dealer.
oil leakage from
the Damper. Change
12 © ( the Damper. J
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Table 6-1 ARG Periodic inspection List ( 3/4 )
No InsKtre::on Inspection Item Priority | Result | Countermeasures
ARG unit | There must be no Re-tighten
looseness in the grounding bolt.
grounding bolt.
13 '®) [Tighten Torque J
2.6~2.8N-m
Motor There must be no Contact the dealer.
Driver rust, deformation or
crack. Change the Motor
14 Power '®) Driver.
Inverter
There must be no Contact the dealer.
trace of being
exposed to Do not operate
15 seawater / water on © the ARG.
the Motor Driver.
There must be no
looseness in the
installation screws
16 (four screws). @) Re-tighten screws.
There must be no
dust, combustible
/flammable Improve
17 materials or © installation
seawater/water near environment
the Motor
Driver.
The blowhole of the
Motor Driver must
not be closed. Improve the Motor
18 @) Driver to solve the

problem.




Table 6-1

ARG Periodic inspection List ( 4/4 )

Anti Rolling Gyro
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No

Inspection
Area

Inspection Item

Priority

Result | Countermeasures

20

21

22

Operation

The operating color
(green) and steady
rotation reaching
color (blue) on the
touch display should
light up.

Contact the dealer.

There must be no
unusual noise or
vibration.

Contact the dealer.

There must be no
abnormal odor form
the ARG proper and ~
Motor Driver. /é

(Inspect the ARG.)
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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 (buttery).
Please be sure to contact the dealer.

/\\ CAUTION

Do not divert the ARG unit or the Motor
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
malfunction.

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-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

9. Compliance with Ignition Protection
ARG45T satisfy the requirements of Ignition Protection by conducting structural
evaluation (expect Motor Driver and Power Inverter) and test evaluation according to
UL1500 “STANDARD FOR IGNITION-PROTECTION TESTFOR MARINE
PRODUCTS-EDITION3”.
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DO NOT DISASSEMBLE

Do not disassemble or modify
the ARG or use B substituta
for any of its parts,
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DO NOTPLACE CBECTS
Do not place cbjecs. st on
or step on the ARG cover.
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lid.
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mE Ak

OF PREATICTC F,
A DANGER OF
ELECTRIC SHOCK

Do not remove electrical

connector.
R TR
AZE E CAUTION
iR
ARG AGCFICA T WL I
A BOTFERNILT T,
Aj\ HOT SURFACE
Do rot touch ARG {eg.
demper] during operation.

PHIESEIE

A% BDANGER

Rl

ARG F HO ML S
LT,

DO NOT CLOSE
Do not clase the

blowholes of the ARG
unit.




Anti Rolling Gyro
B - MSM-4500T-A1

1.3 ARG R LDEIEEIA
ARG Zffl S D ipE, LT [HEE] [ORTHAZT-> TIESU,

EE

—RMEREHR
RS E LT HA TREEERL TS,

FERBREICDOLT
FEREE, BIKGR. BERCIZ ARG ZEALALTTEL,
ARG [FBEHNEYLIMERETIEDTHY ., HRELRRAKETGEITA
IS TOSBRTICENT, BTAEEICTIEEBETIEHYEE A,
ARG DEEIHIE. AEEZRYRLITHENTTEL,

DT

RIRBEIZONT
ARG ZERHEINDHIIEERRAIRIREIT>TT LY,
ARG [ 2 EBICRFEEICKDIERRBRERITTT I,
ARG DEREHRIERITIRFTIEICHALEHETTIL,

RENFELELIZGHEORLIZONT
EEEICRENRELBSEESISEEEEIEL, COIEHBEREICE
BLTHABEWL LIFRIEEIEHELTT S,

Rt TZEIZDOUT
ARG KABLUVE—ZLSA/\E, BMBEICEHE ARG REDE K, BHH
ROLGNTWET RLTHMBISTEALTIIWITFERE A

ARG DFEZEIZDI\T
ARG AALE—RRSANRUNBREEETZHEE. EEDESOHAD
EBITRSTTEN, FEBREFUTORRELYETS,

%,




Anti Rolling Gyro
B - MSM-4500T-A1

2. ¥R
2.1 ARG Kf{K
#*2-1 ARGAIE (1EHY)
B OH kR
4 FR ARG45T
Y MSM-4500T-A1
RIS A 445mm (BE) X715 mm (i) X 475 mm (#47)
B & £ 210 kg
it FH T it -10 ~ 40 °C  x3)
Ny T U EIR
EER/ DC12V (10.5~16V)
(SP-1500-212, MAA-25000B-A200 1% )
M & | K 0.9kW, EH 0.55 kW LI T e K 0.9KW, TEM 0.4KW AT *4)
WA kv s % 4,500 Nm #1 3,600 Nm  *4)
14 E B & #9900 Nms #1700 Nms  x4)
[EI %9 4,900 rpm #13,800 rpm  x4)
g & *2 70dBA LT
= @) *2 1m/is2 LLF
- M OREREN A UGET D E T,
Tom M B ARG I, EEREZT A2 a<IMAS Z &I Lo TV v A1 by (7)) 2334
= THFEEEEH L TOET,
- BEEE GEANT, BEFIEES) (CHENEEE LET,
o TE T TEHRIREE & 72 5 F TOREM K 30 45T
TEHIEERAE ) B SE 2 I3 5 F TORERE] ) 60 43

1) BEHEOANy T UREICL > UIHBENN B2 ERHY 7,

* 2) WA BUE S TR,
FHRME L, FHRZRME GRESDT. FHAGIES) [Tk THRRY £7,

*3) RERE - BEIF S Z ORI THERT 2 X 5 BEVWWEZLET,

*4) TaE— RCEELEGAEOHRRE 2 £9, = a2F— R~DOUHiIT4.13)%
TR EN,

BHRAaIRI S

5 IYA

Y—EINIL
(%)
H—EFL<IE-TO>

TL—L : I\ S O O O

70 B0 a0

HiN—

\\\ WIS (4 &)

ARG ik



Anti Rolling Gyro
B - MSM-4500T-A1

2.2 E—RLFZ4/\
£22 T—HXKIFA4NRX (1EH1L)

H H ft =3
UV MAA-25000B-A200
DR 190 mm(& &) X 400 mm(iE) X 350 mm(BAT)
B & #1115 kg

il 4 75 K A oN—=Far kr—L=A

ik PR VL R -10 ~ 40°C =1

BRI 5 ~ 95% (fE#E L2\ 2 L,) x1)

Hf& E#(SCCR) 100 kKA

SR HAE 210~240V  50/60Hz
= N Ny T ) —ERIL, NU—A =% (SP-1500-212)iZ & > T
AEVRNCEH L TAS LT FEEL,

- B R e B oFTF 4 AT A %L TARG ZBRtEE L OME=1ET 5 =
UM 1) LN TEET,
z ol Q_RG DIEFITHEE L CWANE =X TR THZENTEF

1) RER - BEIG S ZORMBICTERT 2 Lo BV LET,

fatRERfHED (4 &R
MABRSRAI S 7Y b

T4 ;{,f"
\?ﬁ%‘t‘%? b =
~ N () EmithL 6 Em
=
¢
PL S5~ kh.-\-"'\-\.:“"'\-J
SN “'xkx /a

g KT A A
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Anti Rolling Gyro
A . MSM-4500T-A1

%® 2-3 INID—Aon—531EHT=Y)

HOH 1t =3

EAI i) EHE ST —A =X

A X SP-1500-212

RIS 83 mm(E &) x 248 mm(fiE) x 421 mm(#17)
" & 4.14 kg

5 FH IR R R 20 ~ 40°C  x1)

15 PR Y. P s 10~ 95% (FEFE L7aWn 2 &) x1)

AR Y NS 12VDC(E#%).  10.5~16VDC(EI{EFHE)
i BB AHEHAR  200~240V (IR ATHE),  50/60 Hz (B1EATHE)
&S 1500 VA ({E#%)

R i@%}f‘_ f&%‘}}‘ @%\fﬁ‘(lﬁ%ﬁk ;1‘—;6)
RS, A, IR, KRR

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

INT —A =4

N —A o =20%, thllatt T2 o LRl EIFEESTHY . B HFNZD
i3 Z DR OERIAARIC LV £,
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Anti Rolling Gyro
B - MSM-4500T-A1

R 2-4 BIFTARTLL(1EHT=Y)

H H 1t 3
EAI i) Sy FT A AT LA
UV PFXGP4116T2D
SOk 90 mm(H &) X 125 mm(E) x 39 mm(B#L1T)
g 0.22 kg
5 FH IR R R 0 ~ 50°C 1)
15 PR Y. P s 10~ 90% (FEFE L7anZ &) x1)
AR NS 12~24 VDC(E#).  10.2~28.8 VDC(EERIEE)

1) BRER - BEIRE S ZORMFICTERNT 2 L9 BV LET,

FRERaRI A
)

>

A 23— 1 —R
/ Q%54

A}

BYFTARAT LA



3. EERATOHEER

Anti Rolling Gyro
B - MSM-4500T-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-4500T-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 DERA % 5 SAH
WTTZELY,

ARG DERE O % 5EIHAKENT
TEL, ARG KK, E—ERF4
NORE|ABRERY . BE,
KKDEREZYET

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,

REDRRELGYFET,

BLTEEYT HBS. £6
BIEBISEHETT L,

BLTERILIES. 2K |

FEISETTSWL, BEHEME
YOG WERTEGRSNET
EBRGRAFTANIYEIED
FRREGYFES,




Anti Rolling Gyro
B - MSM-4500T-A1

O

ARG [FHEESh-HEHR
EBBEATHEALTTS
LY,

ARG KK, E—FFSA/\(X.
BESNhIZRESHEATEAL
TTF&L, ARG KRKIZEEHER
EAEERICHLEHEEEILLT

SHEBEZIRA TLET,
=um FCTHEAY D EHME. 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
FREIDHTENGENEEZEZRLT
T&ly,

ARG AKX, MADEBRDREE
BYFET,

FUoNICEAENh TS Y —

ESRNIIEFERBLTT SN,
H—ESNJLH 80 HLLIE 90
DEMICENFLNTVSEE
[ZERFEIEISER LTI,

fRIADBEIE . ARG DHIE, (TA°
DERELFYFT

H—EFIIZE-TO

o O O

70 80 80




Anti Rolling Gyro
B - MSM-4500T-A1

O

FUNRICHRALHSEE

[¥. ARG ZHEALHBZWTT |

=LY,
FONISHRENDHDEHEE L.
BRSEIEISEHRLTT S,

MADIEE. ARG DBE, (4
DRAEGEYFET,

E7—RE ARG D7 —
AEHELTTSLY,

E—RRSANDT —RIHFH
SIED T —ARA Mg
LTT&LY, =, ARG KIED
T —ARARAVKEIT—REEER
JLMMEGL., MADT7—RRA1Y
ML TT S,

REORRAELVET,

3 v AIZ—[E, E—2F54/\
EEEDEfTRLICHEAN
N EEREZRLTTELY,

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

A DR ME. (TADRE
EBYET,
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Anti Rolling Gyro
B - MSM-4500T-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 .
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Anti Rolling Gyro
B - MSM-4500T-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, F=. ZD%EL 3 ~
RIZ—EEHFNENEEFER
LTTFEW, BAHALHDIIGEI
BRFEIEITEZLTT LY,

HEORELGYET .




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

# 3-1

ARG s AmE (1/3)

A . MSM-4500T-A1

Anti Rolling Gyro

No

AR B T

SR H

A

EES

AL

ARG JiMA
B A+

BRIV k(4 4)
[F > & (4 f#),

IN R A TR P
NENT L

HE Uit oD

[%%H %4 ]
130N-m

e, 51 Kk¥), W
BRY) IKEE DT <
[ i AP

ARG i Hl © 7=
W, RN+ T
ok,

B BR BT D e

ARG A1k

ek LTy
Z &,

HR 725 ZEH
(EHI P IE)

ARG AR Ja|
ARSI N”NT
WRUN T &

ARG AKfLJ1/3—
D EZW s # -
TR\ &,




Anti Rolling Gyro
B - MSM-4500T-A1

7 3-1 ARG HEEpAME (2/3)
No | SR AT SRR H BB | FER L
ARG Kk | o DY —FF
SO L % i
‘D 2mn D :
@ s (70°C) R L
5 ® i (80°C) © D : .
@ % (90°C) B DY RIE
S5 12 A
H—F S BE—TO> (X R 75 44
O O O
T0 80 S0
HENL L TWbDE
e AN
AR FE N 2 &
8 © (5 o oA )
W7 — A~
f@@%ﬁ@éﬂfw 1Y Lo
5 &,
9 O [%%H KL ]
26~2.8N-m
X Ak L Tunin o
KZ A48 | &,
AR e &
10 © (B P 1)
Bffhal (4AK) o
BTN L
11 O LUk
¥rEE. 51k, A
PR . KEEDS T <
(N &, )
12 © PR IEERBE DU




# 3-1 ARG H#HHsf R (3/3)

Anti Rolling Gyro
B - MSM-4500T-A1

No | s & AT FARIEH HEE | MR ALIE
T—X E—F R T7A4 30D
RIZA48 | JBRANSERNL TN
A AN
13 @) e
Z DAt TRRIE, =R
EFF 21X ARG &1
14 AL L, © o




4. BEREHE

EIAEIGE L FRLICHEV, ARG OfFEhZ FEHE L T RSV,

AEICEH SN EEEBFHZMEE L TTEIV,

Anti Rolling Gyro
B - MSM-4500T-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. ME. KKDRAELGYE
ER




/\ EE

Anti Rolling Gyro
A . MSM-4500T-A1

ARG DEEIHIE, ARG K
FISEDHELWTTISLY,

ARG DEENHIL. ARG A{KIZ
EDMENTTELY,

(FTADRRAELZYET

ARG NELEILLTEET
ARG F{k, E—4K54/\IC
EIHENTTFELY,
ARG [FR3YFTARATLA R
F OFF"#% 52L&t F£TICIE,
1 BEAINYET, E2FELE
4 5% TARG AMARUE—4K
SANITEINENTTFEN,

FTADREELZYET

ARG F{FIZfEINZZNVTTSE
LYo

ARG EEIHE LUV, FIEEL
[(EoKDMEIE, FRELEDT=D.
ARG K{KIZHANZNTTELY,

PIFEDRRAELGYET




Anti Rolling Gyro
B - MSM-4500T-A1

4.1 BE AL
AR EEICHEV, ARG OEEh 2 FE i L T F &V,
(1) 1EEh ik

[ @ Ry F U AL vF ON ]

KINT—A U N—ADFMEIZKY  R1vTF%E
ON LTHh L EREHBEIFHIBEESNDET
10 MBEDRALSTNHYET,

[ @ 71L—HhAAvF ON ]

-

[ @ X TF T4 AT VA AL v F %X vyF LT ON ]

<30 571>

@ EAREEREEE A MR LR, BEEIR AR L TR SV,

TAATVAZERPEAIND &, PIEESE RSN ET, Z O HIZ T
ARG ZHAEL£9, AZ— MA Ly THAEZITV, A ¥ — Mg & E R RS
REERRLET, 0D, 774K —NVOEEGEE, (> /3—& —KMANES
MFERINET,

El¥RRE AAYF BA




Anti Rolling Gyro
B - MSM-4500T-A1

(o TFT 4 AT VLA AA T ON K)

0

Power W

I
ARG (D) #

XEFEMNRLT FkBIZEL

CE T R 2 )

Power W

4950 500

I |
l\\J (;) );

A—Gh H@zEL
BRIZE|E

) 2o FT 4 AT A AL vFZ"ONIZL T, ARG ZAFB) S H7-t%, & ER
FTIZIE, K930 30000 97,



Anti Rolling Gyro
B - MSM-4500T-A1

(2) #1051k

[ D FYFT A AT VA AL v F %X vyF LT OFF! ]

QI YFTAAT LA AL v FN
<£:17 JRENZ T2 > TN D Z & i

[ ® 7L—H AL vF OFF ]
[ @ ~Ny7T YA vF OFF ]

“1) 451EI2 X Y ARG ~D&EJR AR Z B> TH, ARG (TH <25 afF b3 hx
(ZIRORZ D £97, SeatF IR 1 R 2 2 L £,



Anti Rolling Gyro
B - MSM-4500T-A1

(3) AvTFrAE—F

B TFT 4 AT VAR v TFHBIZHDAAL v FIZED | AT F U ABEEICEITT
HZENTEET, ZOEETIEL, ARG ZTaE— NI TLHZ N TEES, ==
E—REIEL, 774, —VOEFEMSHEZ K LT LT, Ny 7 VDHEE N ZMA
HZENTEDLE—RTT, NS THE VBN WEE, HEENZHIL
TRy TV EERDLSERWEAICTHAT SV,

ZOMITH AT F 2 AW T, Bk S OURe 5 2 L0, =7 —Eis L0
—a— RROARME R 2 MR T 5 2 b TEET,

CE B PR B 12 )

Power W

4950 500

I |
ARG (D) #

AAYF

Bt E AR (A 27 A i)
CDARAYFT
Total Hours: 1023 ECO Mode IaE—FE
Errorlog: 1 6 off @ )
g 2212 Dimn_\il\__.dode CDARAYFT
TIS—[ERE 4 1 (__® Normal EERE Y
FHLWIEIZ _
4 DRFEND) 7~ | A CDR—LRIYTF%
AVIKE (-) L ByFFHE
TOE@EICRS




(4) =5 —FR

Anti Rolling Gyro
B - MSM-4500T-A1

TIT—=PIHEELLC 2R THIENTEET, = 7= 435 ARG 78 OFF
2729, ERROR MR FK RSN E T, RESET ##f4 &, =7 —ffhpd+ 5 LN T
£9, 2L, BERENEZS TOWAGEIFMHLTCOMEERTEETA, =7 — DR T
X7 WIEATE, AR E TS hbE T I,

(=7 —FE/E i)

(=7 —nu ZHEm)

Total Hours: 1023

Error Log: 1
p
3

18 Current
6

23

46

ECO I\Me

) On

Dimmer Mode

») Normal

ERROR A%
FREBIZRTE

(=5 —=a— FHEH)

Error Code 1,2,3 Over current
6,7,8 Over vnitag_e
10
18
23 Motor overload

38,53 RS485 com error

46

Under voltage
Safety device alarm

Output phase loss

D a

0Cn
Ovn
LV
OH2
oLl
Erg,Erp
0oPL

ERROR CODE %
PS5 —EFVTFTHE
JTTDEEICRES,

FRICRTRINT-
ERROR CODE %
BYFFHEIST—D

RBIZRTRINT
RESET &4vF 9 5¢&
IS—hEREINS,

RELEREND,
(T == — K )
o P
1,2,3 1t PR OCn
6,7,8 1t R OVn
10 AR EE LV
18 LA AE S OH2
23 T —Z A oL1
38,53 RS-485 =7 — Er8,ErP
46 ) kA OPL




Anti Rolling Gyro
B - MSM-4500T-A1

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

[ D EFYTFTF4 AT VA AL v FHZyF LT OFF ]

@ HFTFTAAT LA AL TN
JRENZ 72> TWNA 2L B

-

[ @ FL—HhAAvF OFF ]

@ 1 BRERE% . ARG NEAIC
ZIE L TWAB Z & 2R

<:

[ ® 7L—H%A{ vF ON ]

-

[ ® #vFTFA AT VLA AL v F&HZvF LT ON ]

@

<30 342>
@ EAREEREEE A MR LR, BEEIRE R L TR SV,

*1) ARG KUK TERITNFILT HHNZAA v F % “ON"E U THEIR A Efid 5 & E—4
R A RO ERAEN B BEIEILET 2223 H 0 £7, ZOHEITITE—
Z RIANOBERRELFERL, BFEBZIT>THFIVW, ARG ¥ v F TTF 4 A
LA ZA v F'OFF" %, fd& 1 FEIIAEE LenZ & 2680 LET,

*2) By TFT A4 AT VA AL v FE"ONIZ LT, ARG ZEB) S t7-1%, EHIEIRE TIZ
%, #3030 0 £,



4.3 BRE1EImEEE
(1) HEREDRL

Anti Rolling Gyro
B - MSM-4500T-A1

ARG (i, ¥ v TFT 4 AT A AL v T & —BEIZER L TH, T <IERTES

HREDFRIT HNTEBY £9,
IR ST B AICAL T,

° ﬂ{:l W’\@ jﬂﬂ:fn

BRr IR RE X, TRt X H 2 T AHICEB VT, ARG

TR BRI & — RIS

THEH SN BRI ARG ZAFE) L &

M OARNEI (EEK) ~UIVHBR D56

- AR GEER) NEEEH Y. ARG OEE T, RIS

WY A2 DA

k. AREZ ZHMIT 556

EE A,

(2) BEREHTIF O FIAE

TRNCEIRRZTRT 720 B 250 T 2 BT H Y

K421, BT T4 AT VA AL v FR—RHITERT ST 6 ARG MEIFT 5
FTCOFHELRLET, THEHSNLIHGEE. BTARLHER L. ARG DOAIKARIZ
BIID, 2y F T4 AT VA AL v TFORMEE ZHR T S0,

#* 4-2  BREFEIR O FIE
2 FT 4 AT LA
No. BelE ARG Dk E FEJR
BFF 4 AT A N
24 T AZA v F D
1 ARG ODiEiix T & Al ON ON H
X FT 4 AT LA 1k
2 24 v FE > B ON OFF K
LTSS | o e
X FT 4 AT LA
3 AA T Hr 2 15 ) B 4 ON ON o SE)
(AA v F % ON)
4 T [l ON ON HF

1) BRHEIRHEREE T S D HE. 2 v F T 4 AT b A AL v F & —ReaC 4 2 B

W3 IR 2 [ERF ON R

RIANROERPEL T, ibH BT
1#£2) ARG ZEVIZEE SN D56 1L, 4.1 HEEEEHFIENSHED, LTOFIATEMB L THF IV,
DOFEJFRON — Q7L—HAALYvFON — @F¥vFFT 4 ASLAAALvF ON

T@%LTT%%

SR Z T 25680800 £

W, EEHRAY OFF T 5L, £—4




Anti Rolling Gyro
B - MSM-4500T-A1

44 REEE
ARG 73 faR 722 RAE TR S 7 IFIC ARG DiEinA A BIIC = T —15 1L~ D BRED R 1T
SNTWET, FTROXI WKW TIHEH SN D L ZE2REDPEE L £,

s EIRIRERCRB T A T, ARG NmAT & o T2 A.
* ARG % FE L TV 5 JEFRE N EIR & 72 - 25 A

LRIEMEBT DL, v TF T4 AT VA AL v FIWWONWRHT, X v FT 4 AT LA
BN 4-1 OX DI T —=PREAICET LET, £, =7 —u JHEO T 7 — G
IFM8 L RSN ET, RRKENMEE Lz b sha, 5 HOK 5-1,No.5 (24t
W, IRGEE E TRERWEDE T S,

(I5—HAEEE (T5—0JEm

Total Hours: 1023 ECO Mode

ErrorLog: 1 18 Current C_®0n

6 .
23 Dimmer Mode

46 (__® Normal

ﬁétéﬂ'// "18” LR

(T5—a—FEm®E

Error Code 1,2,3 Over current OCn
6,7,8 Overvoltage ovn
10 Under voltage RY)
18 Safety device alarm OH2
23 Motor overload GLl
38,53 RS485 com error Er8.ErP
- Outputphaseloss OPL I5—RE

(RERBICKPEE

X 4-1 LZRIEBEBEEFDO X v FF 4 27 LA HH



Anti Rolling Gyro
A . MSM-4500T-A1
45 NU—A =4
Ny T V—FKEMETT 5L, AENEEILT(10.5 V BLF) & A L CERALE 2
WrL., 77 —L00GE LET,
77— LDIRR LW EIRE 2R T E T O T, AREHEICHDALS VAL v TF 2 —E
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