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Introduction

This instruction manual describes the functions and handling procedures of the CMZ700
Gyrocompass. Before using the gyrocompass carefully read this manual to get a clear
understanding on proper use.

Notice

* The information contained in this manual is subject to change without prior notice
for the reason of improvement in the performance and functions of the gyrocompass
system.

* All efforts have been made to ensure accuracy in the preparation of this manual. How-
ever, should any errors come to your attention or any questions arise, please inform
the head office of Yokogawa Denshikiki Co., Ltd. or your nearest sales representative
office listed on the back cover of this manual.

* Allrights reserved. No part of the contents of this manual may be transcribed or repro-
duced in any form without Yokogawa Denshikiki’s written permission.
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Important Cautions

The following safety symbols are used on the product and in this manual.

A DANGER This symbol indicates that a failure to observe the given instructions may
result in a fatal hazard critical to the handling personnel.

é WARNING This symbol indicates that a failure to observe the instructions may result in
death or serious injury to the personnel.

A CAUTION This symbol indicates that a failure to observe the instructions may result in
personal injury or damage to the product.

/\ DANGER

Risk of Mercury

« Do not allow mercury to come into contact with skin. If contact does occur, thoroughly wash
the affected area with clean water immediately.

» If mercury is accidentally spilled, it should be drawn off with a syringe or the like and keptin a
glass bottle.

A WARNING

A Risk of Electric Shock

» Turn off the power before carrying out any wiring.

A CAUTION

Do not perform an insulation resistance test using a megohmmeter except on the ship’s power
terminals. Performing such a test may cause a failure in the gyro system.
Precautions in handling the gyrosphere

» Hold the gyrosphere firmly with both hands so as not to subject it to any shock.

IMB0B10M-11E  8th Edition : Feb.20.2007-00
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* Do not drop the gyrosphere. Dropping the gyrosphere may result in damage to the internal
mechanism or lead to personal injury.

* Do not disassemble the gyrosphere.
Precautions in handling the container
* Hold the container firmly with both hands.

* Do not drop it. Dropping the gyrosphere may result in damage to the internal mechanism or
lead to personal injury.

Polishing of the slip ring is prohibited
« Carry out cleaning by wiping dirt off the slip ring with ethyl alcohol or ligroin.

IMBOB10M-11E 8th Edition - Feb.20,2007-00



<1.SUMMARY> 1-1

1 SUMMARY

This chapter briefly describes operating procedures that are regarded as essential to the
operation of the CMZ700S Gyrocompass.

For details, see Chapter 2 and subsequent chapters. Use Chapter 1 as a simplified manual.

(1) Components and Functions of The Operation Unit
(2) Handling precautions

(3) Startup and stoppage

(4) Command Code List

(5) Advice for Specific Situations

(6) Definition of Terms
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<1.SUMMARY>

1.1

Components and Functions of C.Operation Unit

Name Functions and Operations
(D Heading display Displays a compass heading and system status.
@ Data display Indicates displays corresponding to menus and each command code.

® Alarm lamp and buzzer stop key

Displays alarm statuses for the gyrocompass system.
If pressed when an alarm is generated, the alarm buzzer is stopped.

@ Select LED and Select key Displays and selects the operating initiative (C. operation unit or
M. operation unit).
When LED is lit, this unit can be operated.
When LED goes off, M. operation unit can be operated.

® Arrow keys Carry out selection of commands and data and switching of displays.

® ENT key Enters and sets commands and data.

@ COMMAND key If pressed when in normal mode, the display switches from the data
display to the MAIN MENU.
If pressed when the display is in access mode, the display returns to
normal mode.

Dimmer key Adjusts brightness of the displays of this unit.

In addition, if this key is pressed in combination with the ENT key,
contrast of the LCD can be adjusted.
If both keys are simultaneously pressed, a lamp test is performed.

@ External heading selector key

Changes the output heading to that of the external heading (bow
heading input from external heading sensor).

@ Gyro heading selector key

If GYRO1 key is pressed, the output heading is changed to the gyro
heading (true heading of the master compass). GYRO2 key is not
used..

If key @, ©® or © is to be operated, keep the key pressed for at least two seconds.

@ @ @ @

GYROCOMPASS O}R/ TION/

YOKOGA

Yokogawa Denshikiky/Co I.ld

A

FAIL

GYRO 1
GYRO 2
EXT

] [ SELECT

BZ STOP

==

GYRO ([ GYRO
1 2

J =) |

Q

~

J#) |

COMMAND [ ENT

!

DIMMER/LAMP TEST

!

s \@kj
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<1.SUMMARY> 1-3

1.2 Handling Precautions

1.2.1 Startup of Gyrocompass

(1) Startup the gyrocompass at least 5 hours before the ship’s departure.

(2) Atfter startup, do not touch the internal unit of the master compass. Otherwise the equipment
may be damaged or an error generated.

1.2.2 Handling in Cold Districts

Since the master compass container containing the gyrocompass is filled with liquid, if a gyro-
compass is to be stopped in a cold district where the ambient temperature is -3°C or less it should
therefore be handled as shown below.

(1) Inthe case where it is stopped for a period of a few days or less:

Wrap the master compass in a blanket or the like to provide heat insulation.
(2) Inthe case of a prolonged stopping period (a week or more):

Drain the liquid completely.

1.2.3 External Heading Out Put

External heading can use with the mastercompass‘amplifier unit.
Turn on the main power of the master compass (MKMO022) in case of using external heading.

/™\ cauTion
Polishing the slip ring is prohibited
« Carry out cleaning by wiping dirt off the slip ring with ethyl alcohol or ligroin.
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14 <1.SUMMARY>

1.3 Startup and Stoppage

(1) Procedure for Gyrocompass System Startup

Turn on each of the ship's AC and DC
powersupplies for the gyrocompass
system.

y

Turn on the main power switch of the

If AC power is not supplied to the
system, turn on DC power only.

control box.
Revolution of the gyro-sphere rotor is high. Revolution of the gyro-shere rotor is low.
—Phase current is higher than 0.35A —Phase current is 0.35A or less
(See Section 4.1 of this manual.) (See Section 4.1 of this manual.)
[ Cold start ] \ Hot start |

-System status :"STBY"

-The follow-up operation of the
master compass stops.

-Aligning operation is prohibited.

‘Phase current decreases blow
0.35A and when its rate-of-change
becomes low, the compass enters
nomal operating status.

The gyrocompass enters
normal operationg status
immediately.

v

Normal status

(2) Procedure for Gyrocompass System Stoppage

Turn off the main power switch of the
control box.

Stoppage

+System status : blank
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1-5

1.4

Command Code List

Call-up codes for various data displays/settings in the CMZ700 gyrocompass system are
assigned to the predetermined numbers (command codes).
This section describes the command codes and their functions and whether they can be execut-
ed or not during stand-by period.

Command

Execution during

Classification Code Standby Function Item Page
o g_ure heading, compass heading and system status 45
isplay (normal mode)
10 o True heading and value of speed error correction display 4-9
1 o Heading deviation display 4-10
12 o Turn rate display 4-10
Display 13 o Total running @ime. gyrosphere running time and the time 4-11
Function after startup display
14 o Dimmer rank display 4-1
15 o Gyrosphere phase current display 4-12
16 o Backup battery voltage display 4-12
17 o Deviation voltage display 4-12
19 o Software version number display 4-12
20 o External azimuth input selection 4-14
21 x Speed setting for speed error correction 4-15
22 x Latitude setting for speed error correction 4-15
23 x Automatic alignment of master compass 4-16
Esglcr:l% n 24 x Manual alignment of master compass 4-16
26 o Displaying/resetting cause of master compass alarm 5-4
27 o Displaying/resetting cause of C.operation unit alarm 5-4
28 o Deviation alarm setting 4-17
29 o Startup timer setting 4-18
30 o Permission for maintenance function 6-20
31 o Outputting simulated DAC signals 6-21
32 o Manual drive of master compass 6-22
33 o Manual drive of repeater compass 6-22
Eﬂl?ri]r;ttﬁ)nnance 34 o Resetting gyrosphere running time 6-23
36 o Initialization of backup memory 6-23
37 o Correcting master compass installation error 6-24
38 o Setting the master compass follow-up gain 6-25
39 o Error log display 6-25
40 x Permission for generation function 6-31
41 x Setting the follow-up speed for stepper signal. 6-32
Generation 42 x Setting communication protocol of output port 6-32
Function 43 x Setting format of output port 6-33
44 x Setting communication protocol of input port 6-38
45 x Setting format of input port 6-38

“o" means that execution is permitted during standby.

“x” means that execution is not permitted during standby.
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1.5 Advice for Specific Situations

(1) fitis suspected that there is an error in a heading shown by a repeater com-
pass or an autopilot:

® Check the settings for the ship’s speed and latitude for correcting speed-error using com-
mand codes 21 and 22. If they are not correct, correct the values.

(See 4.7.2 of this manual.)

@ Set the ship’s speed to zero and check that indications on the master compass and re-
peater compass are the same. If they are not, align the indications of the repeater com-
pass and master compass.

(See 4.7.3 of this manual.)

(2) If an abnormal sounds can be heard from the master compass:

® Continue to operate the gyro system if there are no errors in indications of the master and
repeater compasses.

® When there are errors in indications of the master and repeater compasses, use the exter-
nal azimuth selector switch to set the operation of the system so that the azimuth sensor is
selected to “external azimuth.”

(See 4.3 of this manual.)
* In either case, replace the gyrosphere as soon as possible.

(3) If you desire to know the gyrosphere running time:

This can be displayed using the command code 13. However, a correct value cannot be obtained
unless the running time was reset when the gyrosphere was replaced.

(See 4.6.4 of this manual.)

(4) If you desire to know the phase current of the gyrosphere:

This can be displayed using the command code 15.
(See 4.6.6 of this manual.)

(5) If you desire to implement automatic re-startup using the timer:

The timer can be set using the command code 29.
(See 4.7.6 of this manual.)
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1.6

Definition of Terms

This section describes the definition of terms used in this manual.

Compass heading

The heading detected by the master compass

True heading

The heading obtained by subtracting the value of the speed error
correction from the compass heading

Value of speed-error correction

The error calculated from the ship's heading, speed and latitude

Output heading

Aheading output to external connected device (such as repeater
compasses).

Either the gyro heading or external sensor heading should be
selected.

Gyro heading

True heading

External sensor heading

A heading to be input from external heading sensors (such as
magnet compass/GPS compass and the like)
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2.

2.1

(1)

(2)

3)

(4)

()

(6)

OVERVIEW

General

The CMZ700 Gyrocompass fully conforms to the technical requirements of the IMO resolu-
tion A.424 (Xl), gyrocompass performance standards, as well as to JIS F9602, Class A stan-
dards. The anti-vibration structure has been strengthened and improvement of the follow-
up performance has been achieved, leading to increased rigidity of the gyrocompass in all
types of ships, from small to large.

High North-seeking Accuracy

High north-seeking accuracy is achieved because of the following configuration: The gyrosphere,
the heart of the gyrocompass, is supported in a container filled with liquid, which prevents distur-
bance from affecting the center pin. In addition, two gyro-rotors rotate at a high speed and work
with each other to cancel out errors due to the rolling, pitching and yawing of a ship.

Excellent Vibration Resistance and Shock Resistance

The gyrocompass is designed to disperse forces due to vibration and shock by the inclusion of
liquid in the container to support the gyrosphere. In addition, the container is protected from vibra-
tion and shock with a diaphragm-shaped rubber vibration-isolator and bellows damper. The dia-
phragm-shaped rubber vibration-isolator has universal joints as a countermeasure against the affect
of attitude change due to rolling, pitching and yawing. This configuration produces excellent resis-
tance against vibration and shock.

Improvement of Follow-up Performance

Afollow-up speed of 30 °/s has been realized by reducing the size and weight of the container. This
has made smooth follow-up without delay possible in response to sudden turning as is character-
istic with small ships.

Digitalization of Master Compass Heading

The display of the master compass heading has been changed to digital. This increases the ease
of reading a heading.

Digitalization of Repeater Compass Signal

Electromagnetic wave noise is suppressed to a minimum by expressing the repeater compass
signal in a digital form and having the driving circuit for the compass motor on the repeater
compass side.

Automatic Speed-error Correcting Function

Speed-error is corrected automatically by entering the ship's speed signal and latitude signal re-
spectively from the log and GPS or the like. The amount of latitude change in the case where there
is no latitude signal input is estimated from a calculation of the ship's speed and heading. In a
basic system, this function is implemented in the remote unit.

(7) Functions for Various Displays and Settings

Various types of gyrocompass information can be displayed and set on the master compass op-
eration unit and remote unit.
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(8) Preparation of Outputs Corresponding to Every Requirement

In addition to the digital heading signal output for the repeater compass, the stepper heading signal
output, digital signal output (IEC61162-1), analog heading, quadrant, and angular turning velocity
signal output are equipped as standard.

(9) Onboard Battery Drive
Compass running by the onboard battery is available as standard.

(10) Built-in Startup Timer
The restart time of the timer can be set from 1 to 99 hours.

(11) Heading Output Using External Azimuth Sensor Signal

Using the heading signal from the external azimuth sensor (GPS compass, magnet compass, etc.)
signals can be output to externally connected units such as repeater compasses or a radar.
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2.2
2.2.1

Main power supply:

Performance and Specifications

Power Supply

24V DC +30 %, -10 %

100 to 230 VAC + 10 %, 50/60 Hz £ 5 %, single phase (optional)
Power consumption (24 V DC)

At startup
Steady sate

Power consumption (100 V AC)

At startup
Steady state

Alarm Power supply (24 V DC)
Approx. 0.1 A (annunciator unit, optional)

2.2.2
(1)

(2)

)

“)

2.2.3
™M

(2)

@)

Input Signal

Ship's speed signal for speed-error correction:

Signal form:
Unit to be connected:

Latitude signal for speed-error correction:

Signal form:

Unit to be connected:
Heading signal for backup:

Signal form:

Unit to be connected:
Alarm buzzer stop signal:

Output Signal
Repeater compass signal:
Signal form:
Unit to be connected:
Stepper heading signal:

Signal form:
Unit to be connected:
Serial heading/rate-of-turn signal:
Signal form:
Unit to be connected:

Analog heading and quadrant signals:

Approx. 3.2 A+ 0.35 A* number of repeater compasses
Approx. 1.8 A+ 0.35 A* number of repeater compasses

Approx. 90 VA + 10 VA * number of repeater compasses
Approx. 52 VA + 10 VA * number of repeater compasses

1 circuit (optional)

200 pulses/n mile, or serial IEC61162-1
Electromagnetic log, Doppler log, and the like
1 circuit (optional)

Serial IEC61162-1

GPS or the like

1 circuit

Serial IEC61162-1

GPS compass, magnet compass, and the like
1 circuit, contact

3 circuits

Serial IEC61162-1 sentence

Repeater compasses

1 circuit, capacity 0.3 A

9 loops via optional distribution unit

24 V DC, 3-bit gray code, 1/6 degree/step
Radar, ARPA, INMARSAT etc.

3 circuits, individual generation possible
Serial IEC61162-1

Autopilot, multi-display, etc.

1 circuit each (optional)
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®)

(7)

8)

2.2.4

(2)
@)

2.2.5
(1)
(2)

@)

Signal form:

Unit to be connected:

Analog rate-of-turn signal:
Signal form:

Unit to be connected:

Volt-free signal:
Signal form:
Gyro failure signal:
Signal form:
Heading selection signal:
Signal form:

Oto5VvVDC

Course recorder, evaluation/measuring units, etc.
3 circuits, individual range setting possible
0to 5V DC; 30, 100, and 300 °/min
Rate-of-turn meter etc.

1 circuit, contact

"Open" or "closed" when no voltage is applied
1 circuit, contact

"Open" or "closed" when gyro fails

1 circuit, contact

"Open" or "closed" when gyro is selected

Settling Time and Accuracy

Settling time:
North-pointing accuracy:

Follow-up accuracy:
Maximum follow-up speed:

Within 6 hours (The gyro can actually be used after about
2 hours from start.)

Within £ 0.25 °/cos @ (® being the latitude at that loca-
tion)

0.1 °orless
30°/s

Environmental Specifications (normal operating conditions)

Allowable roll and pitch:
Allowable vibration:

Operating temperature range:

40 ° for both rolling and pitching
1.5 mm p-p orless for 5to 8 Hz
0.35 mm p-p or less for 8 to 25 Hz
0.1 mm p-p or less for 25 to 50 Hz
-156°Cto+55°C
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2-5

2.2.6

External Input/Output Signal Specifications and Circuits

Signal Name Abbreviation Circuit/signal Specifications
Serial signal RDAM
input RDBM R
P> CR
Current
Regulator
N> ©
* Number of connectable circuits: 1 or 3 (remote unit used)
« Data contents: Heading, ship’s speed (optional) and latitude
(optional)
* Receiving circuit: Photo-coupler
* Transmission format: Start-stop serial signal
* Transmission rate: To be selected from 2400/4800/9600 bps.
+ Data format: See Subsection 6.4.6
Ship's speed
pulse input 5v
2.2KQ
47KQ
P>
0.01uF
N T 1
» Number of connectable circuits: 1
* Pulse rate: 200 pulses/n mile
« Signal format: Open collector (photo-coupler) or volt-free contact
* Applied voltage: 5V DC
* Current value: 2 mA (in ON state)
* Saturation voltage: 0.4 V DC or less (for transistor contact)
Repeater SD1AR
compass SD1BR .
heading output | SD2AR RS422 Driver
SD2BR SDrA
SD3AR
SDnB
SD3BR :” >
SG

7?>S.G.

* Number of connectable circuits: 3

« Transmission system: RS422 (use a driver circuit equivalent to RS422A

or RS485)

« Transmission format: Start-stop serial signal

* Transmission rate: 4800 bps

 Transmission period: 50 ms

« Character configuration: Start bit 1,
Data bit 8,
Stop bit 1, and
Parity None

* Data format: IEC61162-1
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Signal Name Abbreviation Circuit/signal Specifications
Stepper heading | REF . o
output SS3 < 4 wiring > Control circuit < 5 wiring > Control circuit
22? +24V0C__ REF | +24VDC___ REF é
COM 5= e
ss2 ) ¢ St
$83 ) | by
Alarm | |
Cir.
Master Master Com.
compass Receiver compass Receiver
Signal format
+24VDC
REF-SS1
+24VDC
REF-SS2
+24VDC
REF-SS3
0 3/6 6/6
v |
|
* Number of connectable circuits: 1 or 9 (optional)
* COM: 0V (circuit GND)
* REF output voltage: 24 V DC, 35 V DC (optional)
* REF output current: 0.3 Amax., 1 Amax. (optional)
* Output form: Open collector output (24 V DC 3-bit gray code)
* Source current: each 0.15 A max.
Serial signal SD1A
output SD1B RS422 Driver
SD2A SDnA >
SD2B SDnB
SD3A DnB
SD3B
SG

7J77—%>S.G.

* Number of connectable circuits: 3

» Transmission system: RS422 (use a driver circuit equivalent to RS422A

or RS485)
* Transmission format: Start-stop serial signal
« Transmission rate: To be selected from 2400/4800/9600 bps.
* Transmission period: See Subsection 6.4.4
* Data format: See Subsection 6.4.4
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Signal Name Abbreviation Circuit/signal Specifications
Analog heading | HDG
quadrant signal | QUD LF398  1KQ 1KQ
output CoM W .
Receiver
0.1uF I r
Signal format
Output Level
5.00
ov
0 90 180" 270° 360"
Heading signal
Output
5.00
3.75
2.50
1.26
ov
0 90" 180° 270 360
Quadrant signal
Analog rate-of- ROT1 Signal format
turn output ROT2
ROT3
COM " Output Level
4.844
2,500
0.156
ov :
- 30" /min 0" /min 30° /min
-100 100

-300 Rate of turn 300

» Number of connectable circuits: 3
* COM: 0 V (circuit GND)

« Output voltage: 0to + 5V DC

* Output resolution: 2.5 mV

« Output impedance: 2 kQ max.

» Recommended input impedance of connected unit: 500 kQ min.

* Output accuracy: 1 % (at 25 °C)
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Signal Name Abbreviation Circuit/signal Specifications
Buzzer stop BSP
contact input BSN 5V
A ;E>PSZ703-1
5 —
>
v

« Contact closed: At buzzer stop

« Connecting switch (contact) rating: 24 V DC, 0.05 A min.
Heading GM
selection contact | GMC RL 4 JP
output o 2

3 S0—>>
__O/ -
>

» Jumper-1 and -2 short-circuited: Contact OFF when gyro selected

» Jumper-2 and -3 short-circuited: Contact ON when gyro selected
Gyro failure GF » Jumper-1 and -2 short-circuited: Contact ON when gyro fails
contact output GFC * Jumper-2 and -3 short-circuited: Contact OFF when gyro fails
No gyro voltage | NV « Jumper-1 and -2 short-circuited: Contact OFF when there is no voltage
contact output NVC « Jumper-2 and -3 short-circuited: Contact ON when there is no voltage
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HARDWARE

System Configuration

CMZ700S

Stand-alone type

Power Supply (24VDC)

Power Supply
(100 to 220VAC, 50/60Hz)

CONTROL BOX MASTER COMPASS
(MKC320) (MKM022)
MMI
F@ ]@f MMI ¢%/
L 83
I: 6000
oHo
[ o[ <P M +
‘ . + +
Jq‘hyl?unuuugb‘lbl
Serial Signal for v
REPEATER COMPASS | 4+ ———— 1
* + | i Analog (0 ~ 5V) |
Bearing Repeater Steering Repeater l i E |
Compass (MKR050) Compass (MKR051) ‘ ' * v ]
Hcérig%r&tal ngrizgkfgf“ BT”tirIlgt | Course Recorder RATE OF TURN |
(KX223A) (KX201A)  (KX213) | (KR100A/180A)  (MKR302/303) |
—a—n 4 [/ &
! o | —===zc==
|
I + + |
l
1] |
Connection Box l + + |
(MKN015) |
=== |
| __Serial Signal (EC1162:1)____ | | STEPPER SIGNAL |
, ¥ ¥ |
| AUTO PILOT INMARSAT |
IBS RADER |
l INS GPS
e : |
| etc etc |
| (Device to be connected) JI
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3.2

Gyrocompass

CMZ700S

Component Models

| Control box

MKRO051

— Master compass ——

—— Stand-alone type
MKMO022-1

| Pilotstand type
MKMO022-2

—— Gyrosphere
KT005

L— Console type
MKMO022-3

Frush mount type
MKC320-F

Pilot stand type
MKC320-P

— Repeater compass _____ Gland type

L Wall mount type
MKC320-wW

Horizontal stand

MKRO050-G

L Plug type

L Connection box

MKNO015-G

KX223A

|I— Horizontal bracket
KX201A

L Tilting bracket
KX213

Horizontal stand

MKRO050-P

L Connection box

MKNO15-P

L Steering Repeater Compass

KX223A

Horizontal bracket
KX201A

L Tilting bracket
KX213
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3.3 Component Names and Functions

(1)Master Compass (MKM022)

The components of the master compass and their functions are summarized below.
(For details of exchange parts, refer to Appendix-4 Components List.)
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N
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No Name Function

1 |Case Protects the internal unit.

2 |Cover Protects the follow-up mechanism.

3 | Front cover Protects the follow-up mechanism.

4 | Switch unit For turning on or off the main power supply.

5 | M.operation unit The components of the control panel and their functions are summarized below.
6 [ Container Assy Contains the gyrosphere.

7 | Gyrosphere Contains the rotator.

8 | Dumper Assy Protects the Container Assy and Gyrosphere.

9 | Follow-up mechanism | Provides a follow-up function by means of a stepping motor and gear mechanism.
10 | Main Assy Main control board.

11 | Inverter Assy For control. Produce power source for Gyrosphere drive.

12 | PS1,PS2Assy Supplies power to individual units.

13 | Noise filter Suppresses noise.

14 | Terminal board For analog signal output.

15 | Terminal board For serial signal and stepper output.
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(2-1) Control Box (MKC320-F,W)

The components of the control box and their functions are summarized below.
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No Name Function
1 AC/DC POWER Supplies power to individual units.
SUPPLY
2 | CABLEASSY Connect The C.operation and C.ope TB assy.
3 |POWERASSY It is supplied to individual units.
4 | MAINASSY Main control board.
5 | DISPLAY ASSY Display heading and etc, monitor. Alarm LED is lit or blinks when an error is detected.
6 |FUSE (15A/2A) Protect the power supply circuit.
7 |FUSE (15A/2A)* Protect the power supply circuit.
8 |FUSE(10A) Protect the power supply circuit.
9 |FUSE(10A) Protect the power supply circuit.
10 | FUSE (2A) Protect the power supply circuit.
11 | FUSE (2A) Protect the power supply circuit.
12 | SWITCH Main control switch.
13 | SWITCH Out put power supply switch.
14 | NOISE FILTER Suppresses noise to Input power supply.
15 | NOISE FILTER Suppresses noise to Input power supply.
16 | TERMINAL ASSY For external connection.
17 |R.TBASSY Supply the repeater signal.
18 [S.TBASSY Supply the stepping signal.
19 |C.OPE TBASSY For connecting the C.operation unit.
20 R.DISTRIBUTION Distribute the repeater compass signal.

ASSY

21 BUCK UP ASSY For backup DC 24 V power supply . if AC power supply is shut down ,output
DC 24 V power supply is supplied for the gyro compass system with this assy.

22 | PSASSY (option) Supplies power to the stepping signal (35 V).

23 | PSASSY Supplies power to the repeater compass (24 V).

* with DC BACKUP : 16 A

without DC BACKUP : 2A
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(2-2) Control Box (MKC320-P)

The components of the control box and their functions are summarized below.
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No Name Function

1 AC/DC POWER Supplies power to individual units.

SUPPLY

2 | CABLEASSY Connect The C.operation and C.ope TB assy.

3 |POWERASSY Itis supplied to individual units.

4 | MAINASSY Main control board.

5 | DISPLAY ASSY Display heading and etc, monitor. Alarm LED is lit or blinks when an enor is detected.
6 |FUSE (15A2A)" Protect the power supply circuit.

7 | FUSE (15A2A) Protect the power supply circuit.

8 |[FUSE (10A) Protect the power supply circuit.

9 | FUSE (10A) Protect the power supply circuit.

10 |FUSE (2A) Protect the power supply circuit.

11 | FUSE (2A) Protect the power supply circuit.

12 | SWITCH Power switch.

13 | SWITCH Out put power supply switch.

14 | NOISE FILTER Suppresses noise to Input power supply.

15 | NOISE FILTER Suppresses noise to Input power supply.

16 | TERMINALASSY For external connection.

17 |R.TBASSY Supply the repeater signal.

18 | S.TBASSY Supply the stepping signal.

19 | C.OPE TBASSY For connecting the C.operation unit.

20 R.DISTRIBUTION Distribute the repeater compass signal.

ASSY
21 BUCK UP ASSY For backup DC 24 V power supp|y . If AC power supply is shut doyvn, output
DC 24 V power supply is supplied for the gyro compass system with this assy.

22 [PSASSY (option) Supplies power to the stepping signal (35 V).

23 | PSASSY Supplies power to the repeater compass (24 V).

24 | TERMINALASSY For external connection.

25 |FAN MOTOR Ventilation. For the gyrocompass.

* with DC BACKUP : 15A

without DC BACKUP : 2A
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(3)Repeater Compass (MKR050-G or -P)

The components of the repeater compass and their functions are summarized below.

)

No Name Function

1 | Shadow pin mounting hole | For installing the shadow pin which measures the azimuth of a target.

2 Mounting hole ( for a hori- | Allows the repeater compass to be attached to the gimbal ring on a horizon-
zontal stand or bracket ) tal stand or bracket.

3 Mounting hole ( for a tilting | Allows the repeater compass to be attached to a tilting bracket.
bracket )
Connector For connection to a connection box. ( for the MKNO15-P )
Cable Connects the repeater compass to a connection box. ( for the MKNO15-P or -G )
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(4)Connection Box (MKNO015-P or -G)

The components of the connection box and their functions are summarized below.

~
@ k)
\ @ ()
A
fo'] e e

No Name Function

1 | Dimmer Controls the illumination intensity of the repeater compass card.

2 | Zero adjustment switch Used when there has been a shiftin the value indicated by the repeater compass.
3 | Runindicator lamp (green) | This LED blinks when zero adjustment is being carried out. Normally it is lit.
4 | Fail indicator lamp (red) This LED is lit or blinks when an error is detected. Normally it is off.

5 | Connector For an input cable clamp.

6 | Gland For a repeater compass cable clamp.
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(5)Horizontal Stand (KX223A)

The components of the horizontal stand and their functions are summarized below.

No Name Function

1 | Cover

2 | Support

3 | Stand

4 |Baseline Allows the horizontal stand to be aligned with the bow-to-stern line of the ship.
5 | Repeater mounting shaft For installing a repeater compass (keeps the repeater compass horizontal).
6 | Gimbal ring Keeps the repeater compass horizontal.
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(6)Horizontal Bracket (KX201A)

The components of the horizontal bracket and their functions are summarized below.

No

Name

Function

Repeater mounting shaft

For installing a repeater compass (keeps the repeater compass horizontal).

Gimbal bearing

Keeps the repeater compass horizontal.

Gimbal ring

Keeps the repeater compass horizontal.

HAIWIN (=

Mounting hole

For mounting a horizontal bracket to the ship.
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(7)Tilting Bracket (KX213)

The components of the tilting bracket and their functions are summarized below.

Name

Function

Repeater mounting bolt

For installing a repeater compass and adjusting its tilting angle.

Arm

For supporting a repeater compass and adjusting its tilting angle.

Arm fastening bolt

For Fastening an arm and adjusting its horizontal position.

HIWIN|=-

Mounting hole

For mounting a tilting bracket to the ship.
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(8)Steering Repeater Compass (MKR051)

The components of the steering repeater compass and their functions are summarized below.

s

N\

T
—

|
I

=

ll

I‘P

No Name Function
1 | Front panel For panel mount fitting.
2 | Scale (360°/rev) Heading scale card.
3 | Scale (10°/rev) Heading scale card.
4 | Fail indicator lamp (red) This LED is lit or blinks when an error is detected. Normally it is off.
5 | Runindicator lamp (green) | This LED blinks when zero adjustment is being carried out. Normally it is lit.
6 | Dimmer Controls the illumination intensity of the repeater compass card.
7 | Motor Drive the heading scale card.
8 |Photo sensor Adjust the repeater compass card to 0 (zero) point.
9 |Lamp Light up the repeater compass card.
10 | RPT CPU Assy Input a heading signal and control motor drive.
11 | RPT TB Assy In put and out put Terminal board.
12 | Box Protects the internal unit.
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4. OPERATION

4.1 Startup and Stoppage

The gyrocompass system is started up or stopped by operating the main power switch in
the control box.

Main Power switch

External output switch
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4.1.1

(1)

(2)

4.1.2

Startup

Start up the gyrocompass at least 5 hours before performing normal operation.

After the power switch is turned on, the gyrocompass system is started up at either hot start or cold
start depending on the condition of the gyrosphere.

If the gyro rotor is rotating at a high enough speed to detect the heading, hot start begins, however,
if it is rotating at a speed that is too low to detect the heading, cold start begins.

The rotating status of the gyro rotor is determined by monitoring the phase current.

Hot start

Hot start begins if the value of the phase current immediately after turning on the power is 0.35 A
or less and follow-up of master compass, signal input/output, and indicator lamps are normal.

Phase curent
0.35Af - - o

v

¢— Normal

Time

Cold start

Cold start begins if the value of the phase current immediately after turning on the power is higher
than 0.35 A. The stand-by state continues until the phase current drops and the rate of change in
the phase current drops below a specified level. Normal operation will start when these requirements
are met. During stand-by, functions of master compass automatic aligning and manual aligning
cannot be carried out. After about 2 hours, the heading indication settles and the gyrocompass is
ready for operation.

Phase curent
0.35A

4 STAND-BY—— p¢— Norma—p

Time

Stoppage

When the main power switch is turned off, all power is cut.
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Startup Sequence

Supplied power to system, and the
rotator in gyrosphere is started to
rotate.

Power ON
(Main switch is turned on)

about 20 minutes

\

Zero adjustment of
mastercompass.

The master compass starts zero
adjustment, when the phase

current is lower than 0.35 A and the
revolution of rotator comes constant.

about 1 minute

y

The mastercompass is followed
to gyrosphere heading.

about 5 hours

y Y

Zero adjustment of Repeater Output signals are started.
compass.
y Y
The repeater compass heading is The devices which use stepper
followed to gyrosphere heading. signal are adjusted of heading.

y A 4

The gyrosphere heading is settled and
the system outputs true heading.
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4.2

Functions and Operations of The C.Operation unit

Name

Functions and Operations

@ Heading display

Displays a compass heading and system status.

@ Data display

Indicates displays corresponding to menus and each command code.

® Alarm lamp and buzzer stop key

Displays alarm statuses for the gyrocompass system.
If pressed when an alarm is generated, the alarm buzzer is stopped.

@ Select LED and Select key Displays and selects the operating initiative (C. operation unit or
M. operation unit). keep the key pressed for at least two seconds
When LED is lit, this unit can be operated.
When LED goes off, M. operation unit can be operated.

® Arrow keys Carry out selection of commands and data and switching of displays.

® ENT key Enters and sets commands and data.

@ COMMAND key if pressed when in normal mode, the display switches from the data display
to the MAIN MENU.
If pressed when the display is in access mode, the display returns to nor-
mal mode.

Dimmer key Adjusts brightness of the displays of this unit.

In addition, if this key is pressed in combination with the ENT key, contrast
of the LCD can be adjusted.
If both keys are simultaneously pressed, a lamp test is performed.

© External heading selector key

Changes the output heading to that of the external heading (bow heading
input from external heading sensor). keep the key pressed for at least two
seconds

@ Gyro heading selector key

If GYRO1 key is pressed, the output heading is changed to the gyro head-
ing (true heading of the master compass). GYRO2 key is not used.. keep
the key pressed for at least two seconds

Ifkey @, @ or @ is to be operated, keep the key pressed for at least two seconds.

O] @ ® @

GYROCOMPASS 0P

ATION U

/ XQJ.(Qﬁy%{,

GYRO 1
GYRO 2
EXT

(" FAIL
| Bz STOP ][ SELECT )

(1 [l
RS

= @ OB

|

COMMAND } [
DIMMER/LAMP TEST

;

NN
% DN
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4.3

(1)

(2)

3)

(4)

Display of Normal Mode

Displays of the C. operation unit at startup (normal mode) will be described below.

The heading display indicates true headings of each heading sensor and system status, and the
data display indicates input method and input value of ship’s speed and ship’s position (the figure
on the right is an example of this display).

Heading display

i
GYRO 1 5;153-;1-‘5 SPD . Input method
GYRO 2 oonm)
EXT ; 126.0 E
System status display -;'}EY-- N 00[°]
Input value
Heading display

The true heading of the master compass is displayed in the first line (GYRO 1) and the true heading
of external heading sensor is displayed in the third line (EXT) of the heading display.

The display is blank for heading values not connected to this C. operation unit.
The true heading whose heading value is ineffeclive is displayed with “---.-". (ii.e. signal input error.)

For the heading sensor that is selected, “>” is displayed immediately before the true heading.

To switch to another heading sensor, press the external heading selector key or the gyro heading
selector key (cannot be selected to an unconnected compass).

System status display

The gyro system status is displayed in the bottom line of the heading display. The system status
at normal running is not shown and the display is blank.

System Status

STBY Displayed when the master compass is in stand-by status.
HDG FLT Displayed when there is a failure with the heading sensor that is selected.

Displayed when there is a failure of the AC power supply to the system equipped with the DC
backup system.

PWR FLT
This indication is held even if an AC power supply recovers. Indication disappears when

a COMMAND key is pushed.

Input method
There are displayed the method of input for speed and latitude.

MANUAL The value is set manually.
AUTO The value is input from external sensor.

Input value

The values to correct the speed error is displayed.
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4.4

(1)

()

Accessing Menus

The following is a description of accessing menus.

The heading display continues to display system status and the data display indicates

the menus.

Rough classification menu

If the command key is pressed when in normal
mode, the MAIN MENU appears in the data
display (the figure on the right).

The item that is selected blinks. (The blinking
part is called the cursor.)

Select an item by moving the position of the
cursor with the up and down arrow keys.

If the down arrow key is pressed when the cur-
sor resides in the bottom line, the displayed
menu shows the next page.

If the up arrow key is pressed when the cursor
resides in the top line, the displayed menu
shows the preceding page.

To return to normal mode from the display thus
accessed, press the COMMAND key.

Medium classification menu

Select “1 Display” from the MAIN MENU and
press the ENT key. The MAIN MENU switch-
es to the Disp. MENU (as shown in the figure
on the right).

Select “2 Operate” from the MAIN MENU and
press the ENT key. The MAIN MENU switches
to the Operat. MENU (as shown in the figure
on the right).

GYRO 1 >123. MAIN MENU
GYRO 2 1 Display
EXT 126. 2 Operate
3 Maintain
GYRO 1 >123. MAIN MENU
GYRO 2 2 Operate
EXT 126. 3 Maintain
4 Generate
GYRO 1 >123. Disp. MENU
GYRO 2 10 HDG
EXT 126. 11 Dev
12 ROT
GYRO 1 >123. Operat. MENU
GYRO 2 20 EXT SEL
EXT 126. 21 SPD SET
22 LAT SET

IMB0B10M-11E 8th Edition : Feb.20.2007-00
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Select “3 Maintain” from the MAIN MENU and
press the ENT key. The MAIN MENU switch- GYRO 1 $123.4 Maint. MENU
es to the Maint. MENU (as shown in the figure
on the right). GYRO 2 30 Password
EXT 126.0
Select “4 Generate” from the MAIN MENU and
press the ENT key. The MAIN MENU switches GYRO 1 >123.4 Generat. MENU
to the Generat. MENU (as shown in the figure
on the right). GYRO 2 40 Password
EXT 126.0

I Flow of accessing menus

displa 00 kt]
PIaY 1 LAT. MANUAL COMMAND
N 00["]
TNV
MAIN MENU MAIN MENU
1 Display 1 Display
2 Operate 2 Operate
Rough 3 Maintain 3 Maintain
classification
T\
menu MAIN MENU
2 Operate
3 Maintain
4 Generat
Medium (pisp mENU Operat. MENU
classifi- |10 HDG 20 EXT SEL
cation 11 DEV 21 SPD SET
menu 12 ROT 22 LAT SET

Display menu Operation menu

V Y

0

TR
MAIN MENU
1 Display

2 Operate

3 Maintain
——

MAIN MENU
2 Operate
3 Maintain
4 Generat

Maint. MENU
30 Password

Maintenance menu

y

MAIN MENU
2 Operate
3 Maintain
4 Generat

Generat MENU
40 Password

Generation menu

V

ENT

To external heading
input selection

ENT

To displaying heading

ENT

To password input for
maintenance mode

ENT

To password input
for generation setting

tM80B10M-11E
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4.5 Command Functions

Each command code and their functions and whether or not they can be executed when in
standby state are described below.

— Command Execption .
Classification Code during Function Item Page
Standby
o True heading, compass heading and system status display 45
(normal mode)
10 o True heading and value of speed error correction display 4-9
11 o Heading deviation display 4-10
12 o Turn rate display 4-10
Display 13 o Total running @ime, gyrosphere running time and the time 4-11
Function after startup display
14 o Dimmer rank display 4-11
15 o Gyrosphere phase current display 4-12
16 o Backup battery voltage display 4-12
17 o Deviation voltage display 4-12
19 o Software version number display 4-12
20 o - External azimuth input selection 4-14
21 x Speed setting for speed error correction 4-15
22 x Latitude setting for speed error correction 4-15
23 x Automatic alignment of master compass 4-16
Eﬁgg;l% n 24 x Manual alignment of master compass 4-16
26 o Displaying/resetting cause of master compass alarm 54
27 o Displaying/resetting cause of C.operation unit alarm 5-4
28 o Deviation alarm setting 4-17
29 o Startup timer setting 4-18
30 o Permission for maintenance function 6-20
31 o Outputting simulated DAC signals , 6-21
32 o Manual drive of master compass 6-22
_ 33 o Manual drive of repeater compass 6-22
yjrllrcl:ttie()rmnance 34 o Resetting gyrosphere running time 6-23
36 o Initialization of backup memory 6-23
37 o Correcting master compass installation error 6-24
38 o Setting the master compass follow-up gain 6-25
39 o Error log display 6-25
40 x Permission for generation function 6-31
41 x Setting the follow-up speed for stepper signal. 6-32
Generation 42 x Setting communication protocol of output port 6-32
Function 43 x Setting format of output port 6-33
44 x Setting communication protocol of input port 6-38
45 x Setting format of input port 6-38

“o” means that execution is permitted during standby.
“x” means that execution is not permitted during standby.
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4.6

4.6.1

Display Functions

This section describes how to display various information.

The following 9 items can be displayed.

. . Displays true heading , compass heading and value of speed error
1 | Heading display corfec%on. g P 9 P
2 | Heading deviation display Elljtrﬁ‘lays heading deviation of gyro heading from external azi-
3 | Turn rate display Displays turn rate on a degrees/second or degrees/minute basis.
- . Displays the total runring time, gyrosphere running time and run-
4 | Running time display ning time after startup.
5 | Dimmer rank display Displays a dimmer rank and adjusts the contrast.
6 | Gyrosphere phase current display Displays the gyrosphere phase current.
7 | Backup battery voltage display Displays the backup battery voltage.
8 | Deviation voltage display Displays a deviation voltage.
9 | Software version number display Displays the software version number.

Displaying Heading

Selecting “10 HDG” from the Disp. MENU and
pressing the ENT key switches to the display
showing the heading.

Pressing the right and left arrow keys switch-
es the display between true heading, com-
pass heading and the value of speed error
correction.

The upper, middle and lower figure on the
right is an example of displaying the true
heading (True HDG), compass heading
(Compass HDG) and the value of speed error
correction (SPD Error).

GYRO 1 >123.4 123.4°
GYRO 2
EXT 126.0

True HDG
GYRO 1 >123.4 121.0°
GYRO 2
EXT 126.0

Compass HDG
GYRO 1 >123.4 02.4°
GYRO 2
EXT 126.0

SPD Error

IM80B10M-11E
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4.6.2

4.6.3

Displaying Heading Deviation

Selecting “11 Dev” from the Disp. MENU and
pressing the ENT key switches to the display
showing the heading deviation.

Deviation values of each heading sensor
based on the heading currently being output
are displayed.

The upper figure on the right shows an ex-
ample of displaying the heading deviation of
the external heading sensor based on the
gyro heading.

(Heading deviation) =
(External heading) - (Gyro heading)

The lower figure on the right shows an example
of displaying the heading deviation of the gyro-
heading sensor based on the external heading.

(Heading deviation) =
(Gyro heading) - (External heading)

Displaying Rate of Turn

Selecting “12 ROT” from the Disp. MENU and
pressing the ENT key switches to the display
showing the rate of turn.

If the right and left arrow keys are pressed, the
display for rate of turn units can be changed
from degrees/minute to degrees/second.

The upper figure on the right shows an example
of displaying a rate of turn in degrees/minute
and the lower figure on the right, an example of
displaying a rate of turn in degrees/second.

GYRO 1 >123.4 E/Gl 02.6°
GYRO 2
EXT 126.0
Deviation
GYRO 1 123.4 Gl/E -02.6°
GYRO 2
EXT >126.0
Deviation
GYRO 1 >123.4 123.4°/min
GYRO 2
EXT 126.0 -123.0°/min
ROT
GYRO 1 >123.4 12.34°/s
GYRO 2
EXT 126.0 -12.33%/s
ROT

IMBOB10M-11E
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4.6.4 Displaying Running Time

Selecting “13 Run Time” from the Disp. MENU
and pressing the ENT key switches to the dis- GYRO 1 >123.4 Gl 001234h
play showing the running time.

GYRO 2

EXT 126.0 OP 012345h
The first line (G1) indicates the master compass Total time
running time and the third line (OP) the C. op-
eration unit running time.

GYRO 1 >123.4 Gl 012345h
If the right and left arrow keys are pressed, the GYRO 2
display can be switched between the total run- EXT 126.0
ning time, gyrosphere running time, and time ’
after startup. Gyro time
The upper, middle and lower figures on the right GYRO 1 $123.4 61 000123h
show examples of displaying total running time
(Total time), gyrosphere running time (Gyro GYRO 2
time) and the time after startup (Power time)
respectively. EXT 126.0 0P 000345h

Power time
4.6.5 Displaying Dimmer Rank

Selecting “14 Dim. level” from the Disp. MENU
and pressing the ENT key switches to the dis- GYRO 1 $123.4 16/32 DIM
play showing the dimmer rank (as shown in the ) '
figure on the right). GYRO 2 13/32 CONT.

EXT 126.0

Dim. level

IM8OB10M-11E 8th Edition Feb.20,2007-00
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4.6.6

4.6.7

4.6.8

4.6.9

Displaying Gyrosphere Phase Current

Selecting “15 G.Current” from the Disp. MENU
and pressing the ENT key switches to the dis-
play showing the gyrosphere phase current (as
shown in the figure on the right).

The normal value is in the range from 0.15 A
to 0.35A.

Displaying Backup Battery Voltage

Selecting “16 BT.Volt’ from the Disp. MENU and
pressing the ENT key switches to the display
showing the backup battery voltage (as shown
in the figure on the right).

The normal value is in the range from 2.5 V
to4.0V.

Displaying Deviation Voltage

Selecting “17 DV.Volt” from the Disp. MENU
and pressing the ENT key switches to the dis-
play showing the deviation voltage (as shown
in the figure on the right).

The normal value is in the range from - 0.4 V
to 0.4 V.

Displaying Software Version Number

Selecting “19 ROM ID” from the Disp. MENU
and pressing the ENT key switches to the dis-
play showing the software version number (as
shown in the figure on the right).

GYRO 1 >123.4 0.16a
GYRO 2
EXT 126.0
Gyro Current
GYRO 1 >123.4 Gl 3.75v
GYRO 2
EXT 126.0 0P 3.98V
BATT.Volt.
GYRO 1 >123.4 0.15v
GYRO 2
EXT 126.0
DV.Volt.
GYRO 1 >123.4 G1 CR249E
GYRO 2
EXT 126.0 OP CD044B

ROM ID
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CIFlow of accessing Display function

ai Woyd
a¥v0ad 40

oA '1LVE
A86€ dO

36240 19 ASLE 1D

Al NCY 61
pansesal g|
WA AQ LI
NN3W "dsiq

pansssal g
UCA A LI
HoA'Lg 91
NN3W "dsig

pamsesals g|
WA AQ LE
HoA L9 ol
NN3W dsig

J2quini UoISIaA agej|oA uonelnsQg a3ejjop Asenieg
asemyog Suldeldsiq 3uife|dsig dnyoeg Suike|dsiq
awn Jamoy Jou3 ads

4€21000 4O

Uez1000 19

swiy 0JAD HQH ssedwon

usyeeLo 1o 01121

wa.ung olhn [oAs] ‘wiq swiy [ey0) 104 uoneineq DQH Ny
YsveZL0 dO uwy/ 0'egi- 0921 1X3
"INOD 2¢/€t 20d4AD

V910 "WIa ze/91 4v€z100 1D ulwy y'ezt .8¢0- 19/3 VEZI<|LOYAD RAA4S

IN3 1N3

a WaungH Gy waungy Gy uauny'y Gy 108 21 104 ¢! 104 2t nusw
PAs W pi jors) Wi i [eAs| g yi AeQ 1L req 1L AQ 1L

swrLuny g1 swiy uny gl awij uny gl oaH 01 DaH 01 oaH ol uones

NN3W dsia NN3W "dsiq NN3W "ds'q NN3W ‘dsia NN3W dsiq | -HISse|o

wa.uNgy aseyd suey swi| udng uofeineQq SuipesH wnipsiy

849yds-04AY) SulAeidsiq Jowwig Sulkedsig Buiuuny Buife|dsiq 3O 91ey Suife|dsig Buipesy Buike|dsig Buife|dsiq

8th Edition : Feb.20,2007-00

IM80B10M-11E



4-14 <4.0OPERATION>

4.7 Setting Functions

This section describes how to set the functions that are regarded as essential for running
the gyrocompass.

The setting functions include the following six types.
» External heading input selection
+ Speed-error correction
+ Automatic master compass alignment
+ Manual master compass alignment
+ Deviation alarm setting

+ Startup timer setting

4.71 External Heading Input Selection

C. operation unit has 3 input ports for the serial signal and all port can be connected the heading
sensors. This menu executes the status display of each port and the selection of external heading
sensor that display as EXT.

The example of connected external heading sensor and the selecting procedure are as follows.

0 The example of connected external heading sensor
Port 1 : Magnetic compass (TMC unit)
Port 2 ; Transmitting heading device
Port 3 : disconnected

GYRO 1 >123.4 >Port-1 OK
0 The selecting procedure GYRO 2 Port-2 NG
Selecting “20 EXT SEL” from the Operat. EXT 126.0 Port-3 NON
MENU and pressing the ENT key switches to
the display showing the external heading input EXT HDG SEL
selection.

External heading input information for external
heading input ports 1 to 3 is displayed (as shown in the figure on the right).

External heading input information

NON Without external heading input setting
OK With external heading input setting; External heading input information is being normally input.
NG With external heading input setting; External heading input information failure is being generated.

For the port used as the external heading, “>” is displayed immediately before “Port-.”

In order to change input ports, move the “>” to the targeted port by pressing the up or down arrow
key and press the ENT key. The display blinks, signaling the need to validate the change.

If the ENT key is pressed again, blinking stops and the input port is changed. However, the port
cannot be changed without setting the external heading input.

IM80B10M-11E 8th Edition : Feb.20,2007-00
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4.7.2

(1)

(2)

Speed Error Correction

Setting the Ship’s Speed (procedure for setting correction in the speed-error of
the ship’s speed)

Selecting “21 SPD SET” from the Operat.

MENU and pressing the ENT key switches to GYRO 1 >123.4 23kt
the display showing speed-error correction
The figure on the right shows an example of EXT 126.0

displaying ship’s speed of 23 knots (kt) with

automatic input. SPD SET

To select automatic or manual input, press the
ENT key. Both AUTO and MANUAL blink. Then, with the up or down key select either AUTO or

MANUAL and press the ENT key.
If AUTO is selected, the automatic ship’s speed input becomes valid.

If MANUAL is selected, the tens digit of the ship’s speed blinks, allowing for a value between 00 to
99 kt to be entered for the ship’s speed by manual.

Press the right or left arrow key to change the place of input and press the up or down arrow key
to change the numeric value.

After entering ship’s speed press the ENT key. The input value blirks, signaling the need to validate
the change. If the ENT key is pressed again, blinking stops and the input value is changed.

Setting the Ship’s Position (procedure for setting the latitude for correcting speed-
error)

Selecting “22 LAT SET” from the Operat. MENU

and pressing the ENT key switches to the dis- GYRO 1 $123.4 N 39°
play showing the speed-error correcting lati-

tude input. GYRO 2 AUTO
The figure on the right shows an example of EXT 126.0

displaying the latitude of 39 °N.
LAT SET

To select automatic or manual input, press the
ENT key. Both AUTO and MANUAL blink. Then, with the up or down key select either AUTO or

MANUAL and press the ENT key.
If AUTO is selected, the automatic latitude input becomes valid.

If MANUAL is selected, the character N or S blinks allowing for a value between 00 to 70 degrees
N or S to be entered for the ship’s latitude by manual.

Press the right or left arrow key to change the place of input and press the up or down arrow key
to change the numeric value.

After entering the latitude press the ENT key. The input value blinks, signaling the need to validate
the change. If the ENT key is pressed again, blinking stops and the input value is changed.

Determine the true heading by calculating the value for speed-error-correction from the values of
speed and latitude.

True heading (deg) = (Compass heading) - (Value of speed-error-correction)

Value of speed-error-correction (deg) = shlpsspse;ed (k) x &8 E:((Z)zr?éﬁﬁ(;zadmg)
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4.7.3

4.7.4

(1)

(2)

Automatic Master Compass Alignment

Selecting “23 Sync.Auto” from the Operat.
MENU and pressing the ENT key switches the
display showing automatic master compass GYRO 1 $123.4 Follow Up
alignment (as shown in the figure on the right). )

GYRO 2

“Follow Up” is displayed, signifying that the mas- EXT 126.0 Gl
ter compass is following up the gyrosphere.

If the ENT key is pressed when in this state, the
“Ready” display appears showing standby for
automatic alignment.

If the ENT key is again pressed, the “Running” display appears showing that automatic alignment
is being carried out. (The master compass starts automatic alignment.)

Sync.Auto

If automatic alignment finishes normally, the “Success” display appears. However if it finishes due
to a failure, the “Error” display appears. If a failure occurs, execute master compass alignment
manually.

Manual Master Compass Alignment

If automatic master compass alignment cannot be executed, it is necessary to adjust the compass
heading to the container heading. There are relative value alignment and absolute value alignment
as the adjustment method.

<<Note>>Please make zero degree the speed error correction value by setting ship’s speed 0 kt
by using code “21” when you execute this adjustment.

Relative value alignment
The error of the observation bearing that was measured by the gyrocompass is entered as the input
value. (Input range : - 180 ° to + 180°)
Input value = (true reading through astronomical observation) - (compass reading)
Easterly : “-”, Westerly : “+"

For example, if compass reading is “050.0” and the true reading through astronomical observation
is “020.0”, the input value is “- 30"

This method may be effective in case of sailing because the standard of absolute heading can be
not obtained.

Absolute value alignment

By inputting present absolute heading the compass heading is adjusted to the value.
Input value = (true heading)
This method may be effective in the dock, because the standard of absolute heading can be obtained.
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0 Operation procedure

Selecting “24 Sync.Manu” from the Operat.
MENU and pressing the ENT key, switches to
the display showing the manual master compass GYRO 1 >123.4 Rel. +000.0
alignment (as shown in the figure on the right). GYRO 2

EXT 126.0 Gl
Ifthe ENT key is pressed, “Rel.” blinks allowing
for a heading (absolute value: £180.0 degrees; Sync.Manu
relative value: 000.0 to 359.9 degrees) to be
entered.

Press the right or left arrow key to change the place of input and press the up or down arrow key
to select the absolute value of alignment (Abs.) or relative value of alignment (Rel.) and to change
the numeric value.

After entering the heading press the ENT key. The input value blinks, signaling the need to validate
the change. If the ENT key is pressed again, blinking stops and the input value is changed.

4.7.5 Setting Deviation Alarm

Selecting “28 Dev Alrm.” from the Operat. MENU
and pressing the ENT key switches to the dis-
play showing the deviation alarm setting.

GYRO 1 >123.4 Gl/E 10.0°

GYRO 2

The figure on the right shows an example of the EXT 126.0
deviation limit value to generate a deviation alarm
(difference of master compass heading from ex- Dev Alrm
ternal input heading) being at 10.0 degrees.

If the ENT key is pressed, the tens place of the deviation alarm limit value blinks to allow the value
to be entered.

Press the right or left arrow key to change the place of input and press the up or down arrow key
to change the numeric value.

After entering the limit value press the ENT key. Then the input value blinks, signaling the need to
validate the change. If the ENT key is pressed again, blinking stops and the input value is
changed.

In addition, if the limit value is set to “00.0,” a deviation alarm is not generated.
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4.7.6

Setting Startup Timer

Selecting “29 W-UP.Time” from the Operat.
MENU and pressing the ENT key switches to
the display showing the startup timer setting
(as shown in the figure on the right).

Ifthe ENT key is pressed, the tens place of the
startup time blinks to allow a startup time be-
tween 00 to 99 hours to be entered.

Press the right or left arrow key to change the
place of input and press the up or down arrow
key to change the numeric values.

After entering the time press the ENT key. The
input value blinks, signaling the need to vali-
date the input.

If the ENT key is again pressed, the system
goes into timer mode and the power supply to
the gyrosphere is stopped.

GYRO 1 >123.4 00 [Hour]
GYRO 2
EXT 126.0

W-UP.Time
GYRO 1 Next wake
GYRO 2 up to
EXT 07.59.29

In timer mode the time until restart is displayed (as shown in the figure on the right).

If the ENT key is pressed when in timer mode, the timer is reset and the system can be immedi-

ately started.

In addition, the system is normally started up at the heading that was selected when the power
switch was turned off, however, the output heading if the system is started up using the timer func-

tion, becomes the gyro heading.

<<Note>> Don't cut off DC power supply for gyro system during timer mode.
If the startup time is set to “00”, the system goes into “timer mode” for one minute and

the power supply to the gyrosphere is stopped.

IM80B10M-11E 8th Edition - Feb.20,2007-00




4-19

<4 OPERATION>

O

CFlow-( of accessing Operation function

[.Joo N
VINVA IV

[»]oo

IVINVH 0dS

apow

13S LV 135 Ads |ewloN

VNNV
»ige

IVANVIA

AN3 -SEN

ANVYWAOD

shay moue Aq anjea
apnyne| ay) Indu|

o3ny "SUAg o33Ny "duAg a
19 19 n @ 138 1v1 13S GdS
souz ssa00ng @ IVNNVA TYANVA

wee

8¢ N

13S 11

oy ouAg VNNV

19 00N 73S OCH LX3 73S OQH 1X3
. shay moue Aq anjea NON mnwwn_ zmz nuwma
uuuny paads s,diys ay} induy A0 g-Hod< 0 ¢-+od

MO 1-¥od MO 1-HoK

0
R

13S ads

138 V1

138 1v1

73S OQH 1X3
NON ¢-3od
%0 g-Mod
MO 1-HOodK

73S OCH 1X3

NON g-¥od
O ¢-Hod(

MO L-¥od

VNNV
WS

VANV
00N

IVANVIA
00

73S OQH LX3 13S OQH 1X3
NON g-Hod NON ¢-4od
MO 2-Hod< MO Z-Hod

MO 1-Hod MO 1-HodK

IN3
135 I3 135 V1 135 ads
0Ny OUAS
15 TVANYA oLnv VANV NON g-¥iod
00N HEN P00 MO Z-Mod
dn mojjo4 \7 \7 MO L-HoK
IN3 IN3 IN3
a pariosal 67 (3 135 V1 22 (o) (135 V1 22) (3 13SIV1 22\  nusw
H“Q w“_m MM > _ 135 ads 12 g 135 ads 12 J 135GdS 12| uoneo
e 135 1x3 02 e 13 1X3 02 e T3S 1¥3 07 | _yssep
a MN3W 322200 3 NNW 185240 ih NNIW 590 i N3N 322290 | winipapy
!
ssedwoo Ja3sew Jo UOIVB.I0D IO paads 1o} UOI}9B.L00 10112 paads 104 uonos|as ndu;

Juswulie onewony 3un3ss spnyne Fuyes pasdg Buipeay |eusaix3

8th Edition * Feb.20,2007-00

IM80B10M-11E




<4.OPERATION>

4-20

CIFlow-@of accessing Operation function

[.Jo0 N
WANVA 1VY
34300

TVNNVA "GdS

suels 0JAD

65'65°LL
3 dn

apow
Jawr ey
Jawii} ayy

oemxoN | jopuieway

suni’'dn-m

[4noH]gt

shay moue Aq
pouad sewy ay} ndu|

[4noH]00

swil’dn-m

[4noK]00

ouRj dnN-M 62
Uiy A9Q 82
doRyM3 L2
NN3W eiedo

Bumes Jown dnpeig

ONVIWWOD

apow
|euLioN

uy AeQ

.00t 3/19

uupy AeQ

001 3/19

sAay mowe Aq ywn
UUB(E UOlRIAGD B Indu)

.000 3/1D

d0 P43

Jn
uonessdo
1% Jou3 ON

T

aunjiey
ywsuey 1ON
0£0=3000'd0

dO3Ry 43

doeyu3

no-ewn
ndut (v
011=3000'd0

d0PYu3

no-dwn dunjie;
ndu 1y ywsues] 1OW
011=3000'd0 0£0=3000°'d0

OWPY3
$590X9
WoLNY CIAD

010=3000-19

OWRHM3

no-swiy
ndu HaHI3
060=3000 1D

10108} paseafal JO 8SeD Ul

iy A9Q 82

ONWPRYI3
$590%3
uaLNYD 0JAD
010-3Q02 1D

OWRYU3
$590%0
ua.Lng cukn
010-30C0 19

NUBW DUAS
19

yeel

sqy

nuep "dSuAg
(D)

¥yez1 sqy

NUBKY DUAS
19

ezl sqy

nuep 'auAg
19

0000 sqv

MUEY JUAS
10

0000 sav

Uy A%Q g2 ﬂ J Wiy ASQ 82
] I S o
NN3W 3do ﬁ NN3W Jeiedo

Builes wueje uoneiaaqg

d0y43 L2
OW YUl 92

uuele Jun uoijesado) jo
asneo 3umasal/3uife|dsiq

@E%

NN3W Fededg

____

uuee ssedwoo Ja}sew Jo
asneo 3unesal Buikedsiq

shay mowe Aq Buipeay any
JO anjeA Jou? ay} 3nduj

PaAISSI
nupy OuAg  $Z
oy oukg €7
NN3W 3es3d0

nuew SuAg
19

€210- By

nuep dSuig
19

€210~ 13y

nuep ouAg
139

£210- 19y

(=)

nuep OUAS
19

0000+ 13d

1N3

nueyy JUAg
19

0000+ 194

nuep dUAg

14

ssedwod Jajsew Jo
Juswusije [enuep

8th Edition : Feb.20,2007-00

IM80B10M-11E



<4.OPERATION> 4-21

4.8 Procedures for Operating Repeater Compass

4.8.1 Basic Operation

The repeater compasses receive a serial signal from the master compass, and the compass cards
turn so as to indicate the true heading.

If power is supplied from the master compass, the compass cards turn and zero adjustment is car-
ried out. If this occurs, the run indicator lamp blink. When the pointers align with zero on the com-
pass cards, the run indicator lamp stop blinking and remain lit.

If a heading signal is sent from the master compass using a serial signal, the compass cards turn
and display the same value as that displayed by the master compass.

4.8.2 Connection Box

T 0.0 O =
o—" | O

C D
L,

From master compass j —p TO repeater compass

® Zero adjustment switch

Used when there has been a shift in the value indicated by the repeater compass.
@ Dimmer

Turning this dial adjusts the illumination of the compass card, and fail indicator and run indica-
tor lamps.

® Run indicator lamp (green)

This lamp blinks when zero adjustment is being carried out. Normally it is lit.
@ Fail indicator lamp (red)

This lamp is lit or blinks when an error is detected. Normally it is off.
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4.8.3

Repeater Compass Error Contents and Countermeasures

This section describes error contents when fail indicator lamp tums on or blinks and countermeasures.

@Fail indicator lamp (red)

—H
Fail indicator lamp condition Error contents Causes Countermeasure
Light off e Normal
Light on ® CPUI RAM failure Broken down CPU board | Exchange CPU board
or ROM failure in connection box
blink | Light on one time per | Null point detection Broken down optical | Exchange optical sensor
1.6 seconds. failure sensor inside of repeater | (It is possible to adjust
compass null point by manually)
The snapping of a wire | Restore connection
ﬁ?w?rOOOOO for Optical sensor (It is possible to adjust
e null point by manually)
Light on two times per | Communication failure | *Not connected signal | Restore connection
1.6 seconds. between master wire
compass and *Thesnapping of signal
ee00d 00O |repeater compass wire
«Connected signal wire
inversely
@: Light on O: Light off

IM80B10M-11E
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48.4 Procedure for Null Point Adjustment of Repeater
Compass

it is possible to adjust null point by manually when null point detection failure is occurred.
The procedure is as follows:
(1) Push Zero adjustment switch more than 2 seconds.
(The repeater compass card will turn round and stop after 5 seconds.)
At this time Fail indicator lamp shows null point detection failure.
(2) Push Zero adjljstment switch. (The repeater compass card will turn round rapidly)

(3) Push Zero adjustment switch when the outer repeater compass card (360 degrees/revolution)
value go below 10 degrees. (Rough adjustment)

The compass card will turn round slowly.

(4) Push Zero adjustment switch when the compass needle agree with the 0 scale of inner re-
peater compass card.

After about 3 seconds the Fail indicator lamp will be turned off and the repeater compass shows
same heading as master compass heading. (Fine adjustment)

If you failed manual null point adjustment, try again the above procedure.
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5. MAINTENANCE AND INSPECTION

Implement the following procedures of the daily inspection and regular inspection to main-
tain the gyrocompass in a state of normal working order:

5.1 Daily Inspection

Inspection item Inspection Contents and Procedure

Recommended
Inspection Interval

Check that the current is within the range 0.15At0 0.35
1 Gyrosphere drive current | Aby executing the command code “15” using the mas-
ter compass operation unit or the remote unit.

Once/day
(at an arrival)

Repeater compass Check that the heading of each repeater compass
2 alignment agrees with that of the master compass. (*1) Onceldeparture

. . Check that there are no errors in ship’s speed and lati-

3 Ship's speevtllxjague Latitude tude by executing the command codes “21” and “22" in Once/day
the master compass operation unit or the remote unit.
. Check that there is no azimuth error using astronomical

4 Azimuth error or physical target observation. Once/day

(*1)

Check the readings of the repeater compass card when the ship’s speed is set to “0.” If a speed-
error correction is performed, the master compass card reading will not agree with the repeater
compass card reading.

5.2 Regular Inspection

Perform the following maintenance once a year.

Only technicians of the Service department of Yokogawa Denshikiki Co., Ltd. are authorized to
implement the operations and other work described in this chapter. However, if for some reason
the service department of Yokogawa Denshikiki Co., Ltd. permits you to perform these operations,
be sure to follow the instructions described in this chapter.

Inspection Item Procedure

+ Cleaning of mercury pot
1 Gyrosphere + Cleaning of lower electrode
+ Cleaning of follow-up electrode

» Cleaning of inside surface
» Cleaning of center pin (Exercise care when handling.)

2 Container « Cleaning of lower electrode
+ Cleaning of follow-up electrode
Liquid * Replace
3 Mercury
Insulator

(Note) For disassembling and assembling procedures, see Chapter 6, Section 6.2.
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5.3 Troubleshooting

This section describes the checking procedure for error contents when an alarm is gener-
ated and countermeasures.

5.3.1 Display That Appears When an Alarm is Generated

When an alarm is generated, the alarm lamp lights up and the buzzer stop key blinks with the
buzzer sounds. Pressing the buzzer-stop key stops the buzzer.

The alarm lamp goes out if the alarm is reset, but continues to light up if the alarm continues.

The data display indicates the error code and
the cause of the alarm. (The figure on the right

shows an example.) GYRO 1 -—.- GYRO FAILED!
If there are two or more alarm causes, they are GYRO 2 Gl CODE= 010
displayed one by one.

If the command key is pressed, the screen re- EXT >126.0 Gyro Current
turns to normal mode. HDG FLT

<<Note>>

If the heading data is not obtained due to the cause of the alarm, the heading display indicates "---
.-" such as above figure. In this case, we recommend that the available heading sensor be selected

as the output heading.

When the heading sensor is changed from the present output heading to the available heading, the
output heading value jumps to the selected heading value. Therefore, steering mode of autopilot
should be change to manual mode if output heading is changed.

The list of error codes is shown on the next page.

IM80B10M-11E 8th Edition : Feb 20,2007-00
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5.3.2

List of Error Code

Main Group Sub Group
grorg; Error Contents E::g; Error Contents
010’s | Gyrosphere failure 010 | 350 mA or more for 20 min. (40 min. for startup)
Inverter failure 020 50 mA or less for 3 seconds, without inverter output
020's (Phase current shutdown) voltage
021 50 mA or less for 3 seconds, with inverter output
voltage
030's Memory failure 030 | ROM failure (check sum error)
031 | RAM failure (read/write error)
040's | Backup battery voltage failure 040 [ Backup battery voltage failure
050's Follow-up failure 050 Deviation of 0.5° or more continues for 12 seconds
or more.
060’s | Operation panel switch failure 060 | Continuously ON for 60 seconds or more
Communication failure between | 070 | Communication error
070’s | C. operation unit and master 071 | Abnormal data
compass
080's quzster compass alignment fail- 080 Zero detection failure
External heading input failure 090 | Time-out
091 | Over-run error occurred 3 times successively
090's 092 | Framing error occurred 3 times successively
093 | Parity error occurred 3 times successively
094 | Check sum error occurred 3 times successively
095 | Abnormal data for 10 seconds or more
Ship’s speed input failure 100 | Time-out
101 | Over-run error occurred 3 times successively
100's 102 | Framing error occurred 3 times successively
103 | Parity error occurred 3 times successively
104 | Check sum error occurred 3 times successively
105 | Abnormal data for 10 seconds or more
Ship’s position input failure 110 | Time-out '
111 Over-run error occurred 3 times successively
110's 112 | Framing error occurred 3 times successively
113 | Parity error occurred 3 times successively
114 | Check sum error occurred 3 times successively
115 | Abnormal data for 10 seconds or more
120’s | Speed error correction failure 120 | Speed error correction failed.
150’'s | Deviation alarm 151 | Abnormal GYRO-EXT heading deviation

IMB0B10M-11E
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5.3.3 Displaying Alarm Causes

When an alarm is generated, carry out the following procedure to check the error contents:

(1) Displaying/resetting master compass alarm causes

Selecting “26 ErrRef.MC” from the Operat.
MENU and pressing the ENT key switches to
the display showing the cause of the master GYRO 1 >123.4 G1 CODE= 010

compass alarm.
P GYRO 2 Gyro Current

The figure on the right shows an example of a
display when a gyrosphere failure is generated EXT 126.0 excess
in the master-compass.

ErrRef.MC

If there is an alarm occurring, the correspond-
ing error code is displayed on the first line and the error contents on the second and third lines.

If the first line of the display blinks, it means that the cause of the alarm has not yet been recovered;
if it is not blinking the cause has already been recovered.

If there are two or more causes of an alarm, the other causes of the alarm are displayed by press-
ing the right or left arrow key.

When the cause of an alarm has already been recovered, pressing the ENT key cancels the display.

(2) Displaying/resetting operation unit alarm causes

Selecting “27 ErrRef.OP” from the Operat.
MENU and pressing the ENT key switches to

the display showing the cause of C.operation GYRO 1 >123.4 No error at
unit alarm.
i GYRO 2 operation
The figure on the right shows an example of a
display when no alarm cause in C.operation EXT 126.0 unit
unit is shown.
ErrRef.OP

If there is an alarm occurring, the correspond-
ing error code is displayed on the first line and the error contents on the second and third lines.

If the first line of the display blinks, it means that the cause of the alarm has not yet been recovered;
if it is not blinking the cause has already been recovered.

If there are two or more causes of an alarm, the other causes of the alarm are displayed by press-
ing the right or left arrow key.

When the cause of an alarm has already been recovered, pressing the ENT key cancels the display.

IM80B1OM-11E 8th Edition : Feb.20,2007-00



<5.MAINTENANCE AND INSPECTION>

534

Possible Causes and Countermeasures

5:,'3; Error Contents Possible Cause Countermeasure

010 | Gyrosphere failure Gyrosphere fails and there is a | Replace the gyrosphere.
Phase current of 350 mA or | flow of excessive current.
more continued for 20 min. or
more. (40 min. for startup)

020 | Inverter failure *Power unit (inverter section) fail- | «Check the output of power unit.
Phase currentof 50 mAorless | ure *Check wiring and connection.
continued for 3 seconds. *Wiring failure
(no inverter output voltage)

021 | Inverter failure *No phase current flow due to gy- | *Replace the gyrosphere.

Phase current of 50 mAorless | rosphere failure. «Check wiring and connection.
continued for 3 seconds. *Wiring failure
(with inverter output oltage)

030 | Memory failure Memory element failure Replace the main-assembly unit.
ROM check sum failure is gen-
erated.

031 | Memory failure Memory element failure Replace the main-assembly unit.
RAM read/write failure is gen-
erated.

040 | Backup battery voltage failure. Memory backup battery dissipa- | Replace the main-assembly unit.
Voltage of memory backup | tion
battery falls to 2.5 V or less.

050 | Follow-up failure *Follow-up mechanism failure *Replace the main-assembly
Deviation of 0.5° or more is | *Motor drive circuit failure unit.
generated for 12 seconds or | *Wiring failure *Replace the follow-up mecha-
more. nism.

*Replace the container.
«Check wiring and connections.

060 | Switch failure Failure of the operation unit in the | Replace the operation unit in the
ON continuously for 60 sec- | master compass master compass.
onds or more

070 | Communication failure Wiring failure between the opera- | Check wiring and connection.

tion unit and the master com-
pass

071 | Abnormal data Failure in transmission from the | Check the connection unit.

connection unit occurred 3 times
successively.

080 | Automatic master compass align- | Faulty zero point sensor section | Check/replace the zero point de-

ment failure (Null point detection tection sensor.
failure) Perform manual alignment using
cornmand code 24.

090 | Time-out Faulty wiring between the control | Check wiring and connection.
Transmission from the external | box and the unit to be connect-
azimuth input unit stopped for | ed.

10 seconds.
091 | Over-run error Failure in transmission from the | Check the units to be connected.
092 | Framing error qnlt to be connected occurred 3
times successively.

093 | Parity error

094 | Check sum error

095 | Abnormal data Abnormal data from the unit to be

connected continued for 10 sec-
onds or more.
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Error

Code Error Contents Possible Cause Countermeasure

100 | Time-out Faulty wiring between the control | Check wiring and connection.

Transmission from the ship’s | box and the unit to be connect-
speed input unit stopped for 10 | ed.
seconds.

101 Over-run error Failure in transmission from the | Check the units to be connect-

102 | Framing error qmt to be conpected occurred 3 | ed.
times successively.

103 | Parity error

104 Check sum error

105 | Abnormal data Abnormal data from the unit to be
connected continued for 10 sec-
onds or more.

110 | Time-out Faulty wiring between the control | Check wiring and connection.

Transmission from the ship’s | box and the unit to be connect-
position input unit stopped for | ed.
10 seconds.

111 Over-run error Failure in transmission from the | Check the units to be connect-

12 Framing error L_lnlt to be conpected occurred 3 | ed.
times successively.

113 | Parity error

114 | Check sum error

115 | Abnormal data Abnormal data from the external
input unit continued for 10 sec-
onds or more.

120 | Speed error correction failure A ship's speed input failure or a | + Check wiring and connection.
ship's latitude input failure is gen- | + Check the units to be connect-
erated. ed.

151 Deviation alarm The heading difference between | Check the master compass and

gyro heading and external azi-
muth exceeded the alarm value.

external azimuth input unit.

IM80B10M-11E
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6. INSTALLATION PROCEDURES

Only technicians of the Service department of Yokogawa Denshikiki Co., Ltd. are authorized to
implement the operations and other work described in this chapter. However, if for some reason
the service department of Yokogawa Denshikiki Co., Ltd. permits you to perform these operations,
be sure to follow the instructions described in this chapter.

6.1 Precautions during Installation

Exercise care with the following items when installing a gyrocompass.

6.1.1 Vibration Measures

The floors on which the master compass and the horizontal stands are installed, and the walls on
which the remote unit, horizontal brackets, tilted brackets, course recorder, digital repeater compass,
etc. are installed, should be reinforced against vibrations from the hull.

6.1.2 Parallelism of Lubber’s Lines

Install the master compass, repeater compasses for the horizontal stand and repeater compasses
for the horizontal bracket so that their lubber’s lines are parallel with ship’s fore-and-aft line. Since
the accuracy of the parallelism of these lines is the basis of heading measurement, adjust them to
within an accuracy of £ 0.5 °.

6.1.3 Service Area

Ensure that the dimensions of the running, operating and maintenance area of the master-compass
are as specified below.

]
§

50mm or more I

(6] e)
O @)
50mm or morei
E
E
500mm

or more

Front
y H 300mm
or more
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6.1.4 Limitation for Using Insulation Tester

To prevent the deterioration of electronic components, do not use an insulation tester to
perform an insulation inspection or perform a withstanding voltage inspection on the mas-
ter compass, remote unit and connection boxes.

6.2 Installing and Removing the Gyrosphere

This subsection describes the procedure for installing the gyrosphere in and removing it
from master compass.

6.2.1 Precautions during Removal

(1) The gyrosphere should not be removed from the master compass until at least
1.5 hours has elapsed since the power has been turned.

(2) Make sure that the surrounding area of the master compass is clean, there is
ample lighting and prepare all required equipment and tools before beginning
work. To avoid damaging the nuts and bolts, be sure to use the correct tools
such as drivers and wrenches for each part.

(3) Be sure to do the following to ensure proper reinstallation of the gyrosphere:
* Provide mating marks to the required portions before disassembly.
* Temporarily reinsert the bolts into the correct holes.
* Place the disassembled parts in the correct order on a piece of clean paper or cloth.

» |f wires are to be disconnected, keep a record of the color of each wire and attach labels to
them to ensure correct reconnection.

(4) Do not remove any part that does not need to be disassembled.

(5) Never disassemble the gyrosphere.

/\ DANGER

" @"
QR

Risk of Mercury

* Do not allow mercury to come into contact with skin. If contact does occur, thorough-
ly wash the affected area with clean water immediately.

» If mercury is accidentally spilled, it should be drawn off with a syringe or the like and
kept in a glass bottle.

IM80B10M-11E  8th Edition : Feb.20,2007-00
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/+ CAUTION
Precautions in handling the gyrosphere
+ HMold the gyrosphere firmly with both hands so as not to subject it to any shock.

Do not drop the gyrosphere. Dropping the gyrosphere may result in damage to the internal
mechanism or lead to personal injury.

Do not disassemble the gyrosphere.
Precautions in handling the container
Hold the container firmly with both hands.

» Do not drop it. Dropping the gyrosphere may result in damage to the internal mechanism or
fead to personal injury.

b.2.2 Installing . Gyrosp re
If the gyrosphere is to be installed in the container, exercise care not to subject it to shock when
handling.

(1) Exjuipment and tools to be prepared

Prepare a gyrosphere:, center pin, mercury, insulator, syringe, beaker, funnel, fiquid, and No.2 Phil-
lips screwdriver.

Syringe

Center pin

Mercury insulator ‘

/)
/ / l/
25 m| 2 ml 2 ml
(Only Mercury) — ‘Only Insulator,
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(2) Installing the gyrosphere and attaching the container to the master compass

Installation of the gyrosphere in the container should be carried out on a flat surface and care should
be taken not to knock the container over.

@ Cleaning..

Confirm that oil doesn't stick to the gyrosphere (upper, lower and following electrode) and. top
of the centerpin. If oil sticks, get rid of it with gauze contain ethyl alcohol.

@ Confirm that the drain screw in the lower container is tight and then put the gyrosphere in the
lower container.

® Pour in the mercury.

@ Pour 500 ml of liquid into a beaker, and then slowly pour it from the beaker into upper the gy-
rosphere until overflow. (Liquid is used by 650 ml in total)

® Attach the upper container to the lower containers.

® Pour the liquid into the container.

@ Insert the center pin and put the cap on.

Pour in the insulator.

© Seal the vent hole.

@ Connect the wire to the center pin.

@ Connect the connector.
The above is a brief description on how to install the gyrosphere in the container.
The following describes how to attach the container to the master compass.

@ Engage the container into position on the master compass and tighten the bolts.

@ Fasten the connectors that connect the master compass to the container.

IMBOB10M-11E
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eaning
Confirmn that oil doesn’t stick to the gyrosphere (upper, lower and following nlectrode) and. top of
the centerpin.  If oil sticks, get rid of it with gauze contain ethyl alcohol.

' i i F
Drain
wonfirr i O .
ched.
~ Urain 5crow
t > gyn e & Nl
ph 1 nu o " rti. 1,
C .o b son i Hole 3 -
1€ opposit” cofthe g Ne.
i)o tu | g spt | rothe

requ  dlimit ;30 ).

thare

Afl t g '
co iirer, € - N e LT
S wor, oy

e mel

Remove the aluminum seal with

a pair of long nose pliers or a

pair of diagonal cufting nippers,
Mercury or the like.
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Fill a syringe (small ,the length 70mm of
the needle.) with mercury (0.3 ml).

Be very careful not to spill any of the
mercury.

Use separate syringes for mercury and
insuliator.

2utthe ne 2die of the syringe at the bottom
("1 gyros{ e ~er zlecirode, and

pc n -

Coriirm that ithere is an O-ring the upper
conta r then align the knock-pin and fit
both e pper and lower containers to
each other.

Hole

fin
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Fit the upper and lower containers to each
other by tightening the bolts (8 places).

Inscrt the funnel into the hole of the center
pin after pnt off two Vent nol: screves.

~ Two vent Bole sciows

Pour liquid slowly from the bu. wrinto tie
funnel until it beging fo overflow from ine
vent hole.

‘Liquid is used by 650 mlin toial

5-7



AR

<6.INSTALLATION PROCEDURFS>

RN

~

If any liguid overflows from the vent hole,
wipe it off with a rag.
Wipe off a surface inside the upper part .

NS
i Vent hole

~
N

surface in: = 7 pper part

Confirm that there is= an O-ring on tha
center pin and then inser i the center pin.

- O-ring
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« » Pourin the insulator

Remove the aluminum seal with a
pair of long nose ptiers or a pair of
insulator ' diagonal cutting nippers, or the like.

[-ill a syringe (small ,the length 70mm of
. the needle.) with insulator (1 ml).

Be careful not to spill any of the insulator.

Use separate " r ry ol
insulator.

Use the syringe to insert the insulator into
the vent hole.

In 2rt a needic in the air holc to the root.
" me,th Taoof Tone Ty 7 be
(o ulnoitoy she wn he yror *- e

Wipe off any liguid that overflows from the
vent hole with a rag.

If liquid does not overitow from tiie vent
hole. us 1 syringe (large, 2o ml)to n y
insert son 3 more liquid into the \ :nt
hole.

- thervent h Ty sl
and screws.
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W Connactthe wireintre cente pn
i I

" Connect thi: terminal to the top of the center pin.

Fasten the connectois  (three
-t 'minuls) that connect the upper
ind lower containers.

Then, place the container in wiiich
the gyrospherc is installed into
th: masier compass,

Places whera the jiner 3 to be
engaged to the mas :r comg

¢ N1 poits  from '
ne ¢ . ten them in u
clocky se d ection.

I
N

Container bolts

=
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Align  tiis  nating ma \

2ngaging the container. ™. 2r jhtc .

the: contaiti:r bolts.

~Cunneci the 4-icrminal conneciors.

The container hanging bolis have bcen
{ighteneri and the connectors hiave been
vonnected.

6-11
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Removing the Gyrosphere

If the gyrosphere is to be removed from the container, first turn off power and leave it for at least

6.2.3

1.5 hours.

(1) =quipment and tools tc be prepared
Beaker, No.2 Phillips screwdriver, syringe (Large) and a bottle for waste liquid

Beaker

g
Co |
;' !
|

~large

5. ic -

'mmove the cornactors connaciing the master compass and the container.

er bolis ond ramove ine container from the master compass.

;) 0~ U
The above describes the procetdure for taking out the container from the master comp:

The following e~ L7 2 proc e for removing the gyrosnhere rum the container.
.t hole.

) OV L s o i~

ove the: reor o du nier pin,

R nova the cap from ter piit.

_  ullout the cainter pin.
7 Place” -« €€ U dar the: drain and remove the drain screw.
I Diserqge ~tF 20 anec s ihat connect the upper and lower coniainers.
Mersto T el

P amove e sact ottt e e Joverr e
- mo 3 L, ’
~Me sy oo -
W S

e ity .

e
30y,
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Removing the container from the master compass:

1 Remaove the connactors coninecting the master compass and the container

Disengage the connectors (4 terminals).

. « . J'herour’ . from: the .

Loosen the three container bolts by

- turning them in a counterclockwise
direction and remove the container.
Be careiul not to ::t the container hit
the floor.

Take the gyrosphere: out of the container.

When taking the gyrosphere out of the: container, work on a flat surface and ensure that the: con-
tainer does not fall over.

Iz

- sinweshor: g sc”
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@ Remove the wire connected to the center pin

N

Remove the screw using a
screwdriver.

Tuin the cap of the center pin to remove it.

An easy way to pull out the center pinis to
insert the screw that is used to connect
the wire to the center pin to the pin and
use the srrew head to draw out the pin.

PO o (it eW . den
the lo reoat’
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Drain ail the supporting liguid from the
drain hole while holding the container as
horizontally as possible.

After draining, reinsert the screw in the
drain hole.

Disengage the connectors
(three terminals).

- Remove eiyht bolts.

6-15



6-16 <6.INSTALLATION PROCEDURES>

d; Remove the upper container

/

Lift up the upper container to
remove it.

Remove the supporting liquid, insulator
and mercury from the funnal-shaped
partion with a syringe (large).

(Remove all liquids.)

%

‘When taking out the gyrors-  rc, hold ihe
side in a location with no gold line on it.

i :+ the removed gyrosph- ny o
a1 h 4
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6.2.4 Replacement of Lamps in the Repeater Compass

(1) Place the ropeater conipass on
a stand with the repeat.r carg
face down and draw alignment
marks o the lower cover and
the body.

_{2) Remove the eight mounting
bolts from the lower cover.

(3) Raise the lower cover to
separate it from the body.

- (4) Hold the lower cover in this
position while replacing the
illuminating lamp or lamps.

(5) Align the alignment marks, and
then tighten the eight bolts.

"void "3assembliz:g ** rre, 2atercor issen, "7 D > 'resae. "2
;arried out aboa ¢ s ip, close &itentt 'y idsothe’ mblii _ s car iec t
sorrectly. if these procediires cannol - carsied out aboerdd, conrtac | our nezrest saivice

¢~ :nt of Yokogawa De ‘kiki Co., .
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6.2.5

(1)

(2)

Procedure for Aligning Repeater Compass Indication

The repeater compass indication is automatically aligned with the master compass indication when
the power is turned on. In general, no other alignment is required. However, it is advisable to check
the master compass display and the repeater compass indication before departing from a port to
avoid possible accident. If the master compass display and the repeater compass indication match,
alignment of indication is not necessary.

Procedure using the zero adjustment switch

If the repeater compass indication shifts from the master compass display, use the zero adjustment
switch to align the indication. Press this switch for 3 seconds or more.- The repeater compass card
turns and the zero of the compass card is aligned with the pointer to correct the shift. Then, the
repeater compass follows up the received value.

Procedure in the case where the zero point photo-sensor fails

If an error due to zero point photo-sensor failure is generated, use the procedure described below
to align the indication.

When an error is generated, the compass card stops.

By pressing the zero adjustment switch with the compass card stopped state, the compass
card begins to revolve the high speed (30 °/s).

When the pointer is near the zero point of the compass card, press the zero adjustment
switch.

The speed of the turning compass card decreases (0.5 °/s).

At the instant when the pointer aligns with the zero of the compass card, press the zero adjust-
ment switch. The compass card stops turning.

If the zero adjustment switch is not pressed within 5 seconds, the compass follows up the
received value. Ifitis pressed within 5 seconds, the state of the compass changes returns to

® ©® ® ©06

* If the switch is not pressed when it is in the turning state of @ or @ the compass card stops.
If the zero adjustment switch is pressed when it is stopped, the compass goes to state @
and turns at the high speed.

IMBOB10M-11E  8th Edition : Feb.20,2007-00
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6.2.6 Preparation of Supporting Liquid

Approximately 650 mL of supporting liquid are used in the master compass unit, and further 1 L of
supporting liquid are provided for spare. Contact Yokogawa for further supplies. Supporting liquid
should always be supplied by Yokogawa, but in unavoidable circumstances, you may prepare sup-
porting liquid as follows:

Distilled water 18L
Glycerin 145 mL
Benzoic acid 329

Put the each material in distilled water at the specified rate. Heat the mixture up to 80 to 90 °C
until the benzoic acid dissolves in the solution.

Note : If the specific gravity of the prepared liquid deviates from the value shown below, add
glycerin or distilled water to make fine adjustment.

Temperature Specific Gravity
15°C 1.0230 + 0.001
20°C 1.0220 + 0.001
25°C 1.0208 + 0.001
30°C 1.0193 £ 0.001

IM80B10M-11E 8th Edition : Feb.20,2007-00
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6.3 Maintenance Function

This section describes the functions used for maintenance. When command codes of 30’s
in the command functions are to he used, enable the maintenance functions as shown in
section 6.3.1.

The maintenance functions include the following:

» Permission for maintenance function

» Outputting simulated DAC signals

* Manual drive of master compass (One-way-turning)

» Manual drive of repeater compass (One-way-turning)
» Resetting gyrosphere runtime

* Initializing backup memory

» Correcting master compass installation-error

» Setting master compass follow-up gain

» Displaying error log

6.3.1 Permission for Maintenance Function

Selecting “30 Password” from the Maint. MENU
and pressing the ENT key switches to the dis-
play for entering a password (as shown in the GYRO 1 >123.4 Please input
upper figure on the right).

GYRO 2 maintenance
Press the ENT key again. The ones digit of “00000” EXT 126.0 password.
blinks, prompting you to enter a password. 00000

Press the right and left arrow keys to change the
blinking digit, and press the upper and lower ar-
row keys to change the numeric value.

After entering the correct password “xxxxx”, press
the ENT key. All the digits blink for confirmation. GYRO 1 $123.4 Maintenance

Press the ENT key again. If the password is cor- )
rectly entered, the maintenance functions are ena- GYRO 2 command is
bled (as shown in the lower figure on the right). EXT 126.0 available.

The maintenance functions are disabled by de-
fault whenever the power is turned on, or a
wrong password is entered.
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6.3.2

Simulated DAC Output

This function varies simulated analog output signals.

Selecting “31 DAC Dummy” from the Maint.
MENU and pressing the ENT key switches
to the display showing the simulated DAC
signal setting (as shown in the upper figure
on the right).

Press the ENT key again. The HDG blinks and
an analog signal can be selected.

Press the upper and lower arrow keys to se-
lect a channel from HDG (heading), QUAD
(quadrant), ROT1 (rate of turn), ROT2, and
ROTS3, then the ENT key. The channel stops
blinking and the ones digit of the output volt-
age level blinks.

Press the right and left arrow keys to change
the blinking digit, and press the upper and low-
er arrow keys to change the numeric value.

After entering the voltage level, press the ENT
key. All the digits blink for confirmation.

GYRO 1 >123.4 HDG 0.00 V
GYRO 2
EXT 126.0

DAC Dummy
GYRO 1 >123.4 QUAD 1.23 V
GYRO 2
EXT 126.0

DAC Dummy

Press the ENT key again. The voltage level stops blinking and finally changes to the value you set.

The lower figure on the right shows an example of setting the simulated output of 1.23 V for the

quadrant signal of the master compass.

The following graphs show the output span for each analog output.

OHeading (HDG) and quadrant (QUAD )

Output Level
5.00

ov

0 90’ 180 270° 360
Heading signal

Output

375 |-

2.50

1.25

ov

0 90’ 180 270° 360
Quadrant signal

4844

2.500

0.156
ov

Qutput Level
000

[ORates of turn (ROT1, ROT2, and ROT3)

- 30" /min 0 /min
-100
-300 Rate of turn

30" /min
100
300

IM80B10M-11E
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6.3.3

6.3.4

One-way Turning of the Master Compass

This function turns the master-compass at a specified speed to check its follow-up mechanism.

Selecting “32 Rotate MC” from the Maint. MENU and pressing the ENT key switches to the display
showing the angular speed setting of “00” degree/sec.

Press the ENT key again, then the “00” blinks. Press the upper and lower arrow keys to change
the angular speed as follows:

Pressing the upper arrow key repeatedly:

Accelerates the speed clockwise: 00 —» 01 — 02 — 03 — 04 —» 05 —» 06 — 12 — 18 — 24 — 30
Decelerates the speed counterclockwise: -30 — -24 — -18 — -12 — -06 — -05 — -04 — -03 — -02 —-01 — 00

Pressing the lower arrow key repeatedly:

Accelerates the speed counterclockwise: 00 —-01 —-02 —-03 — -04 — -05 — -06 — -12 —» -18 — -24 — -30
Decelerates the speed clockwise: 30 — 24 — 18 — 12— 06 — 05 — 04 — 03 —» 02 — 01 — 00

The figure on the right shows an example of dis- GYRO 1 $123.4 Angular SPD
playing the angular speed of - 12 degrees/sec.
GYRO 2 -12 deg/s
EXT 126.0 Gyro=Gl
Rotate MC

One-way Turning of the Repeater Compass

This function turns the repeater-compass at a specified speed to check its follow-up mechanism.

Selecting “33 Rotate RC" from the Maint. MENU and pressing the ENT key switches to the display
showing the angular speed setting of “00” degree/sec.

Press the ENT key again, then the “00” blinks. Press the upper and lower arrow keys to change
the angular speed as follows:

Pressing the upper arrow key repeatedly:

Accelerates the speed clockwise: 00 - 01 — 02 — 03 — 04 — 05 —» 06 — 12 — 18 — 24 — 30
Decelerates the speed counterclockwise: -30 — -24 — -18 — -12 — -06 — -05 — -04 — -03 — -02 — -01 — 00

Pressing the lower arrow key repeatedly:

Accelerates the speed counterclockwise: 00 — - 01 — - 02 — -03 — -04 — -05 — -06 — -12 —- 18 — -24 — -30
Decelerates the speed clockwise: 30 — 24 — 18 — 12 — 06 —05 — 04 — 03 — 02 — 01 — 00

The figure on the right shows an example of dis- GYRO 1 >123.4 Angular SPD
playing the angular speed of 6 degrees/sec.
GYRO 2 06 deg/s
EXT 126.0
Rotate RC
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6.3.5 Resetting Gyrosphere Running Time

Use this function to reset the running time
(hours) of the gyrosphere to zero when replac-
ing the gyrosphere. This operation is required
to grasp the accurate running time of the gyro- GYRO 1 >123.4 G1 012345 h
sphere for adequate maintenance scheduling. GYRO 2

Selecting “34 Reset RT” from the Maint. MENU
and pressing the ENT key switches to the dis-
play for entering a password. Code = 00000

Press the ENT key again. The ones digit of “00000”
blinks, prompting you to enter a password.

EXT 126.0 Gyro = Gl

Press the right and left arrow keys to change the blinking digit, and press the upper and lower arrow
keys to change the numeric value.

After entering the correct password “xxxxx”, press the ENT key. All the digits blink for confirmation.
Press the ENT key again. If the password is correctly entered, the running time is reset to zero.

When a wrong password is entered, the ones digit of “00000” blinks again, prompting you to
reenter a password.

6.3.6 Initialization of Backup Memory

Use this function to reset all the function settings.

Selecting “36 Init. MEM” from the Maint. MENU
and pressing the ENT key switches to the dis-
play for entering a password. GYRO 1 >123.4 Unit = 0P

Press the ENT key again. The OP blinks and a GYRO 2 Code = 00000
target unit can be selected.

Press the upper and lower arrow keys to se- EXT 126.0
lect the unit from OP (C operation unit) and Init. MEM.
G1 (master compass), then the ENT key. The
unit stops blinking and the ones digit of
“00000” blinks.

Press the right and left arrow keys to change the blinking digit, and press the upper and lower arrow
keys to change the numeric value.

After entering the correct password “xxxxx”, press the ENT key. All the digits blink for confirmation.

Press the ENT key again. If the password is correctly entered, the backup memory is initialized
when the power is turned on next time.

When a wrong password is entered, the ones digit of “00000” blinks again, prompting you to

reenter a password.
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6.3.7 Correction of the Master Compass Installation Error

This section describes the procedure for correct-
ing the error caused when the gyrocompass is
not installed in such a way that the lubber line of GYRO 1 >123.4 Rel. +000.5
the master compass is precisely aligned parallel
with the ship’s fore-and-aft line. GYRO 2

Selecting “37 Inst. Err” from the Maint. MENU EXT 126.0 Gl
and pressing the ENT key switches to the dis-
play showing the current correction setting. Inst. Err.

There are two correction procedures: relative
value correction and absolute value correc-
tion. The figure on the right shows the current
setting of 0.5°.

® Relative value correction

The procedure uses the compass heading error as the amount of correction.
Example:

0.56 (Amount of error correction) = 42.56 (true heading through astronomical observation) - 42.00
(compass heading)

Note: When setting the relative value of correction repeatedly, first reset the current setling to zero
in order to avoid setting the wrong value.

The amount of correction for master compass installation error is determined from the
difference between the compass heading detected by a reading when the master compass
is settled and an accurate true heading obtained through astronomical observation.

Perform these measuréments when there is no change in the heading, such as when the
ship is docked.

@ Absolute value correction
If the absolute true heading can be obtained, such as when the ship is docked, set it as the
compass heading.
Pressing the COMMAND key returns the operation mode to normal.
Example:
(Input value) = (absolute true heading when the ship is docked)

Whenever performing error correction, be sure to record the amount of correction in the
maintenance record book.
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In the example of display above, press the ENT key, then Rel. (relative value correction) blinks.

Press the right and left arrow keys to change the blinking digit: correction procedure —» sign (for
absolute correction only) — the hundreds digit — the tens digit — the ones digit — the first deci-
mal place

Press the upper and lower arrow keys to select the correction procedure from Rel. (relative) and
Abs. (absolute), or to change the numeric value.

After entering the amount of correction, press the ENT key. All the digits blink for confirmation.
Press the ENT key again. The blinking stops and the correction method and the amount is finally set.

The value for difference correction is limited to +10 degrees, even if a value that exceeds this is
entered. Adjust the lubber line of the master compass so that the difference between it and the true
heading is within £10 degrees, before.

Setting the Master Compass Follow-up Gain

Adjust the master compass follow-up gain when
there is a deadband in the follow-up actions and
thus follow-up is not smooth or when hunting GYRO 1 $123.4 100 %
occurs because the gain is too high.

GYRO 2

Selecting “38 Fol. GAIN” from the Maint. MENU EXT 126.0 Gyro=G1
and pressing the ENT key switches to the display Fol. GAIN
showing the current setting of follow-up gain. '

Press the ENT key again, then the follow-up
gain blinks.

Pressing the upper arrow key increases the gain by 10 % (max. 200 %).

Pressing the lower arrow key decreases the gain by 10 % (min. 50 %).

After entering the gain value, press the ENT key. All the digits blink for confirmation.
Press the ENT key again. The follow-up gain finally changes to the value you set.

Error Log Display

Up to 100 data entries can be recorded and
displayed in the error log.

GYRO 1 >123.4 Unit = OP

GYRO 2 Num = 99
Selecting “39 Err. LOG” from the Maint. MENU

and pressing the ENT key switches to the error EXT 126.0 Code = 080
log display. )
Time = 012345

Press the ENT key again. The OP blinks and a
target unit can be selected.

Press the upper and lower arrow keys to select the unit from OP (C operation unit) and G1 (master
compass), then the ENT key. The latest error log of the selected unit is displayed.

The second line indicates the error number (00 to 99), the third line the error code, and the fourth
line the time of occurrence.

If the error number is 1 or more, or more than one error has occurred, pressing the lower arrow key
displays the immediately preceding error log, and pressing the upper arrow key displays the im-
mediately following error log. A larger error number corresponds to a later error.
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[0 Operation Flow Sheet of Maintenance Function (1/5)

Outputting Simulated Manual drive of
Accessing Maintenance Mode DAC Signal Master Compass

Menu Display ("maint MeNU Maint. MENU Maint. MENU Maint. MENU —)@—>
of 30 Password 30 Password 30 Password 30 Password
Maintenance 31 DAC Dummy 31 DAC Dummy 31 DAC Dummy
Mode 32 Rotate MC 32 Rotate MC 32 Rotate MC n

Menu Display,
in case maintenance
mode has been
inhibited.

HDG 0.00V Angular SPD
00 deg/s
Gyro=Gl1

Rotate MC

Please input
maintenance
password.

DAC Dummy
00000

Please input
maintenance
password.
00000

@%@

Enter password with arrow keys. (k¥ikok)

Angular SPD
Q0 deg/s
Gyro=G|
Rotate MC

Angular SPD
00 deg/s

Gyro=G1
ENT Rotate MC

() ()

Select rotating speed.
(00,01,02,03,04,05,06,12,18,24,30,
-01,~02,~-03,-04,-05,-06,-12,-18,—-24,-30)

Please input
maintenance
password.

* k k k¥

Angular SPD
-12 deg/s
Gyro=G1
Rotate MC

l COMMAND

SPD. HANUAL
Normal 00[kt]
mode | LAT. HANUAL
N ool']

Maintenance
command is
available.

C)
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O Operation Flow Sheet of Maintenance Function (2/5)

HDG 0.00V QUAD 0.00V ROT! 0.00V

ROT2 0.00V ROT3 0.00V

DAC Dummy DAC Dummy DAC Dummy DAC Dummy DAC Dummy

Quadraut
QUAD 0.00V

Heading

ROT2 0.00V ROT3 0.00V

HDG 000V ROT1 0.00V

DAC Dummy DAC Dummy DAC Dummy DAC Dummy DAC Dummy

Enter simulated Enter simulated Enter simulated Enter simulated Enter simulated
voltage value voltage value voltage value voltage value voltage value

HDG {00V QUAD 200V ROT1 3.00V ROT2 4.00v ROT3 &.00v

DAC Dummy DAC Dummy DAC Dummy DAC Dummy DAC Dummy

To go to Normal Display press
COMMAND key from any screen.

COMMAND

Normal | SPD- MANUAL
mode 00(kt]
LAT. MANUAL
N 00["]
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[CIOperation Flow Sheet of Maintenance Function (3/5)

Manual drive of Resetting
Repeater Compass Gyrosphere Runtime
Maint. MENU 3 (Maint. MENU
33 Rotate RG L J 33 Rotate RC
34 Reset RT r ] 34 Reset RY
35 reserved ﬁ \35 reserved

G1012345 h

Angular SPD
00 deg/s

Gyro = G1

Rotate RC Code = 00000

Angular SPD
00
deg/s G1012345 h
Rotate RG
otate Gyro = G1
Code = 00000

() (&)

Select rotating speed.

(00,01,02,03,04,05,06,12,18,24,30,
-01,-02,-03,-04,-05,-06,-12,-18,-24,-30)

G1 012345 h

Angular SPD Gyro = G

Code = 00000

So

Enter password with arrow keys. (kkkkok)

03 deg/s

Rotate RC

ENT

G1012345 h

Gyro = G1
Code = #kdh+

G1 000000 h

Gyro = G1
Code = END

COMMAND

SPD. HANUAL

Normal 00[ktl
mode | LAT. HANUAL
N 00["]
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OOperation Flow Sheet of Maintenance Function (4/5)

Initializing Backup Memory

Correcting Installation—error

Maint. MENU

Maint. MENU
36 Init MEM
37 InstEm.

36 Init MEM
37 InstErr.

38 Fol.GAIN

=)=

Unit = OP
Code = 00000

Init MEM.

ENT

For memories in
C.operation unit

For memories in master compass

Unit = GI1

Code = 00000 Code = 00000

Init. MEM. Init MEM

ENT

Unit = OP
Code = 00000

Unit = G1
Code = 00000

Enter password.
(seskkokok ) (skotkotokok )

Enter password.

Unit = OP Unit = Gt
Code = ®%khk Code = *¥kkk

Init. MEM. Init MEM.

Unit = OP Unit = G1
Code = END Code = END

Init. MEM. Init. MEM.

=)
®

38 Fol.GAIN

ENT

Rel. +0000

G1
Inst. Err.

Correcting with
absolute value.

Correcting with
relative value.

Rel. +000.0

G1
Inst. Err.

Rel. +000.0

G1
Inst. Err.

=) eie

Enter difference. (:10)

Enter correct heading.

ENT ENT

Rel +0005 Abs 1234

G1 G1
Inst. Err. Inst. Err

COMMAND
SPD. MANUAL
Normal 00[kt]
mode | LAT. MANUAL

N 00("]

Rel. +000.5 Abs. 1234

G1 G1
Inst. Err Inst. Err.
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COperation Flow Sheet of Maintenance Function (5/5)

Setting Follow-up Gain Displaying Error Log

Maint MENU
36 Init MEM
37 InstEm.
38 Fol.GAIN

Maint. MENU
37 InstErr.
38 FolGAIN
39 EmLOG

=)

100 %

Gyro = G1
Fol. GAIN

100 % Unit = G|
Num =
Code =

Time =

Gyro = G1
Fol. GAIN

Unit = G1
Num =34
Code = 080
Time = 123456

Unit = OP
Num =10
Code = 095
Time = 012345

100 %

Gyro = G1
Fol. GAIN

() ()

Enter Gain. (50-200)

Unit = G1
Num =33
Code = 040
Time = 012345

Unit = OP
Num =08
Code = 090
Time = 001234

Unit = G1
Num =01
Code = 003
Time = 000001

Unit = OP
Num =01
Code = 151
Time = 000012

090 %

Gyro = G1
Fol. GAIN

Unit = G1

Num =00
Code = 007
Time = 000001

COMMAND

Normal [ SPD- MANUAL
mode 00[kt]
LAT. MANUAL
N oo[]

IM80B10M-11E 8t Edition : Feb.20,2007-00



<6.INSTALLATION PROCEDURES> 6-31

6.4 Generation Function

This section describes the functions that facilitate communication with input/output de-
vices connected to the CMZ700. The generation functions are divided into two groups:
command functions with codes of 40’s and settings with the dip switches. When command
codes of 40’s in the command functions are to be used, enable the generation functions as
shown in section 6.4.1.

The generation functions include the following:

+ Permission for generation function

+ Setting the follow-up speed for stepper signal
+ Setting communication protocol of output port
+ Setting format of output port

+ Setting communication protocol of input port

» Setting format of input port

6.4.1 Permission for Generation Function

Selecting “40 Password” from the Generat.
MENU and pressing the ENT key switches to the
display for entering a password (as shown in the

upper figure on the right). GYRO 2 Generation
Press the ENT key again. The ones digit of “00000”

GYRO 1 >123.4 Please input

blinks, prompting you to enter a password. EXT 126.0 password.
Press the right and left arrow keys to change the 00000
blinking digit, and press the upper and lower ar-

row keys to change the numeric value.

After entering the correct password “xxooc”, press

the ENT key. All the digits blink for confirmation. GYRO 1 >123.4 Generation
Press the ENT key again. If the password is cor- GYRO 2 command is
rectly entered, the generation functions are ena-

bled (as shown in the lower figure on the right). EXT 126.0 available.
The generation functions are disabled by default

whenever the power is turned on, or a wrong

password is entered.
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6.4.2 Setting the Follow-up Speed for Stepper Signal

Selecting “41 Stepper” from the Generat. MENU
and pressing the ENT key switches to the display
showing the current settings for the maximum GYRO 1 >123.4 24 °/s
follow-up angular speed on line 1, and the max-

imum follow-up angular acceleration on line 2. GYRO 2 0140 °/s/s
The figure on the right shows the standard settings. EXT 126.0 Gyro=G1
Press the ENT key again. The tens digit of the Stepper

angular speed blinks.

Press the right and left arrow keys to change
the blinking digit and press the upper and lower arrow keys to change the numeric value.

After entering the angular speed (00 to 99), press the ENT key. All the digits blink for confirmation.

Press the ENT key again. The angular speed stops blinking and the thousands digit of the angular
acceleration blinks.

Enter the angular acceleration (0000 to 9999) in the same way and press the ENT key. All the
digits blink for confirmation.

Press the ENT key once more. The angular acceleration stops blinking and the settings finally
change to the values you set.

6.4.3 Setting Communication Protocol for Serial Output Ports

The gyrocompass system has four serial output
ports, and a different communication protocol

can be set for each. GYRO 1 >123.4 P=1 4800 bps
Selecting “42 Out Port” from the Generat. GYRO 2 Data bit 7
MENU and pressing the ENT key switches to

the display for selecting a port number (as EXT 126.0 Parity NONE

shown in the figure on the right).

Press the ENT key again. The port number
“1” blinks.

Press the upper and lower arrow keys to change the port number (1 to 4). The current settings of
communication protocol for the port are displayed.

After selecting the port, press the ENT key. The port number stops blinking and the baud rate blinks.
Press the upper and lower arrow keys to change the baud rate (2400, 4800, or 9600).

Stop bit 1

After selecting the baud rate, press the ENT key. The baud rate stops blinking and the data length blinks.
Press the upper and lower arrow keys to change the data length (7 or 8 bits).

After selecting the data length, press the ENT key. The data length stops blinking and the parity blinks.
Press the upper and lower arrow keys to change the parity (None, odd, or even).

After selecting the parity, press the ENT key. The parity stops blinking and the stop bit blinks.
Press the upper and lower arrow keys to change the stop bit (1 or 2 bits).

After selecting the stop bit, press the ENT key. The port number blinks for confirmation.

Press the ENT key once more. The port number stops blinking and the communication protocol
settings finally change to the values you set.
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6.4.4

Setting Communication Formats for Serial Output Ports

Up to three communication formats can be set for each serial output port for whether the gyro head-
ing or the external azimuth is selected, as follows:

Port Output Heading Record
Port 1 Gyro heading Record 1
(GYRO) Record 2
Record 3
External azimuth Record 1
(EXT) Record 2
Record 3

There are two types of format settings: ready-made formats and new formats.

With the ready-made formats, one of the following formats can be set for each record.

Data Ready-made Format
Heading (HDG) $HEHDT
Rate of turn (ROT) $HEROT
Heading/Rate of turn (HDG/ROT) $HEHRC

With the new formats, the heading, the rate of turn, or the heading/rate of turn can be set for each
record according to the following basic format:

[OBasic Format

« Without check sum

$ , , , [cr [ LF
-
(1) (2) 3) (5)
» With check sum
$ , , , * [SUM1|SUM2| CR | LF
— v
(1) @) (3) (4) (6)
(1) Header : § (fixed)
(2) Identification : Set five uppercase letters.
(3) Data : Set how many commas (, ) the heading and the rate of turn come after

Heading
Rate of tum:

(starting positions), and the total number of data items. The heading data
can be followed by T (True) or M (Magnet), and the rate of turn by A (Yes,
valid, clear warning flag) or V (No, invalid, clear warning flag). And the fol-
lowing represents data formats for the heading and the rate of turn.

aaa.a In units of degrees, fixed to 4 digits (e.g. “001.2” as 1.2 degrees).
In units of degrees/min or degrees/sec.

Degrees/min:

abbb.b  «"a" represents direction: “~” as port and * * (blank)

« as starboard. The numeral part “bbb.b” is fixed to 4 digits.
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Degrees/sec:
abb.bb * "a" represents direction: “-” as port and “ “ (blank) as starboard.
» The numeral part “bb.bb” is fixed to 4 digits.
(4) Check sum : Select with or without.
(5) Terminator : CR - LF (fixed).
» Transmission period : Can be set to 100 to 2000 ms.

+ AV status : Follows the rate of turn data. It is A whenever the gyro heading is selected for the
output heading, and V when the external azimuth is selected and the external azimuth input
is erroneous.

The following describes how to set the communication formats for serial output ports.

Selecting “43 Out Form” from the Generat.
MENU and pressing the ENT key switches to _ _
the display for setting the communication for- GYRO 1 >123.4 Port=1 Rac<l
mats for serial output ports (as shown in the GYRO 2 GYRO

upper figure on the right).

EXT 126.0

® Selecting the output port, record
number, and types

Press the ENT key, then the port “1” blinks.

Press the upper and lower arrow keys to select GYRO 1 >123.4 Port=1 Rec=1
the port number (1 to 4), and press the ENT key.
The port number stops blinking and the record GYRO 2 GYRO

1" blinks. EXT 126.0 HDG
Press the upper and lower arrow keys to select
the record number (1 to 3), and press the ENT Already
key. The record number stops blinking and the
output heading “GYROQ” blinks.

Press the upper and lower arrow keys to select the output heading (GYRO or EXT), and press the
ENT key. The output heading stops blinking and the selected output port, record number, and
output heading blink on line 3 (as shown in the lower figure on the right).

Press the upper and lower arrow keys to select the data type (HDG, ROT, HDG/ROT, or NONE),
and press the ENT key. When NONE is selected here, no data is output for the selected port, record
number, or output heading. When other type is selected, then Already/New blinks on line 4.

Press the upper and lower arrow keys to select the type of format, and press the ENT key. When
Already is selected here, then go to @ Selecting a ready-made format. When New is selected, then
go to ® Creating a new format.
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@ Selecting a ready-made format

The display shows the current settings (as
shown in the figure on the right) and the current

ready-made format blinks. GYRO 1 >123.4 P=1 R=1 GYRO
Press the upper and lower arrow keys to select a GYRO 2 $HCHDG
format. The selectable ready-made formats depend

on the data type. See the table on page 6-33. EXT 126.0 T = 01000 ms

After selecting a ready-made format, press the
ENT key. The format stops blinking and the ten
thousands digit of current communication pe-
riod blinks.

Press the right and left arrow keys to change the blinking digit (ten thousands, thousands, or hun-
dreds), and press the upper and lower arrow keys to change the numeric value.

After entering the communication period, press the ENT key. All the digits blink for confirmation.

Press the ENT key again. The output port, record number, and output heading finally change to
the selected settings.

® Creating a new format

The display shows the current settings (as
shown in the figure on the right) and the second

leftmost character of the header blinks. GYRO 1 | >123.4 P=1 R=1 EXT
Press the right and left arrow keys to change GYRO 2 SHEXXX

the blinking character (except for $), and press

the upper and lower arrow keys to change the EXT 126.0 T = 01000 ms

letter (Ato Z, cyclic). Dat N 02
at Num =

After entering the header, press the ENT key.
All the characters blink for confirmation.

Press the ENT key again. The header stops blinking and the ten thousands digit of current com-
munication period blinks.

Press the right and left arrow keys to change the blinking digit, and press the upper and lower arrow
keys to change the numeric value.

After entering the communication period, press the ENT key. All the digits blink for confirmation.

Press the ENT key again. The communication period stops blinking and the tens digit of the number
of data items (Dat Num) blinks.

Press the right and left arrow keys to change the blinking digit, and press the upper and lower arrow
keys to change the numeric value.

After entering the number of data items, press the ENT key. All the digits blink for confirmation.
Press the ENT key again. The display shows the current settings for the selected data type.
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Example of creating an HDG format

The figure on the right shows an example of

selecting HDG for the data type.

. ) " GYRO 1 >123.4 P=1 R=1 EXT
The tens digit of the starting position (Str Pos)
blinks. Press the right and left arrow keys to GYRO 2 Str Pos = 01
change the blinking digit, and press the upperand
lower arrow keys to change the numeric value. EXT 126.0 Ck Sum = ON
After entering the starting position, press the True
ENT key. All the digits blink for confirmation.

Press the ENT key again. The starting position )
stops blinking and the designation for use of the check sum (Ck Sum) blinks. Press the upper and
lower arrow keys to select on/off.

After selecting the check sum, press the ENT key. The check sum stops blinking and the True/Mag-
netic blinks.

Press the upper and lower arrow keys to select True, Magnetic, or None, and press the ENT key.
The new format (heading) for the selected output port, record number, and output heading is fi-
nally confirmed.

Example of creating an ROT format

The upper figure on the right shows an example
of selecting ROT for the data type.

The tens digit of the starting position (Str Pos) GYRO 1 >123.4 P=2 R=1 EXT
blinks. Press the right and left arrow keys to GYRO 2 Str Pos = 02
change the blinking digit, and press the upper ¥ o8
and lower arrow keys to change the numeric EXT 126.0 Ck Sum = ON
value.

°/min

After entering the starting position, press the
ENT key. All the digits blink for confirmation.

Press the ENT key again. The starting position
stops blinking and the designation for use of the o
check sum blinks. Press the upper and lower GYRO 1 >123.4 B=2 k=1 GIRO
arrow keys to select on/off. GYRO 2 A/V = ON

After selecting the check sum, press the ENT
key. The check sum stops blinking and the unit
blinks.

Press the upper and lower arrow keys to select a
unit (degrees/min or degrees/sec), and press the
ENT key. The designation for use of the A/V status
blinks as shown in the lower figure on the right.

EXT 126.0

Press the upper and lower arrow keys to select
on/off, and press the ENT key. The new format
(rate of turn) for the selected output port, record
number, and output heading is finally con-
firmed.
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Example of creating a HDG/ROT format

The upper figure on the right is an example of
selecting HDG/ROT for the data type. The dis-
play shows the current settings of starting posi-
tions of the heading (HDG Pos) and the rate of
turn (ROT Pos), and the designation for use of
the check sum. Set all the items as in the case
of the HDG and ROT.

After selecting the check sum, the display chang-
es as shown in the lower figure on the right. Set
all the items likewise. When all of the settings are
completed, the new format (heading/rate of turn)
for the selected output port, record number, and
output heading is finally confirmed.

GYRO 1 >123.4 P=3 R=1 EXT
GYRO 2 HDG Pos = 01
EXT 126.0 ROT Pos = 03
Ck Sum = ON
GYRO 1 >123.4 P=3 R=1 EXT
GYRO 2 True
EXT 126.0 °/min
A/V = ON
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6.4.5 Setting Communication Protocol for Serial Input Ports

The gyrocompass system has three serial input

ports and a different communication protocol

can be set for each. GYRO 1 >123.4 P=1 4800 bps
Selecting “44 In Port” from the Generat. MENU .

and pressing the ENT key switches to the dis- GYRO 2 Data bit 7
play for selecting a port number (as shown in EXT 126.0 Parity NONE
the figure on the right). .
Press the ENT key again. The port number Stop bit 1

“1” blinks.

Press the upper and lower arrow keys to change
the port number (1 to 3). The current settings of communication protocol for the port are displayed.

After selecting the port, press the ENT key. The port number stops blinking and the baud rate blinks.
Press the upper and lower arrow keys to change the baud rate (2400, 4800, or 9600).

After selecting the baud rate, press the ENT key. The baud rate stops blinking and the data
length blinks.

Press the upper and lower arrow keys to change the data length (7 or 8 bits).

After selecting the data length, press the ENT key. The data length stops blinking and the parity blinks.
Press the upper and lower arrow keys to change the parity (None, odd, or even).

After selecting the parity, press the ENT key. The parity stops blinking and the stop bit blinks.
Press the upper and lower arrow keys to change the stop bit (1 or 2 bits).

After selecting the stop bit, press the ENT key. The port number blinks for confirmation.

Press the ENT key once more. The port number stops blinking and the communication protocol
settings finally change to the values you set.

6.4.6 Setting Communication Formats for Serial Input Ports

Each of ship’s speed (one input), latitude (one input), and heading (three inputs) can be freely as-
signed to three ports.

There are two types of format settings: ready-made formats (see the table below) and new formats
(according to the basic format below).

Data Ready-made Format

Ship’s speed (SPD) $VMVSD

$VDVBW ,$VMVBW
$GPVHW , $VDVHW
$GPVTG, $VDVTG

Latitude (POS) $GPGLL
$GPGGA
Heading (HDG) $HCHRC, $HEHRC

$HCHDM ,$HCHDG
$GPVTG $GPVHW
$GPHDT
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OSetting new format

* Without check sum

$

CR | LF

—

M (2)

» With check sum

3) (5)

$ , * [SUM1|SUM2| CR | LF
(- ~ v
(1) (2) (3) (4) (3)
(1) Header : § (fixed)
(2) Identification : Set five uppercase letters.
(3) Data : Set how many commas (,) the ship’s speed, latitude, and heading come

Ship’s speed

Latitude

Heading

(4) Check sum

(5) Terminator

Transmission period

after (starting positions). Thus, each data must follow a comma, and the
number and the order of data items must never be changed. Data must
be represented as follows:

a.a *In units of Kt or Km/h.

*The decimal point and decimals may either be displayed
or not. Variable length.

aabb.cc,d +"aa” represents degrees and “bb.cc” minutes. The “aabb”
part is fixed to 4 digits.
*For “d”, either “N” (north latitude) or “S” (south latitude) is
displayed.
a.a *In units of degrees.

*The decimal point and decimals may either be displayed
or not. Variable length.

: Select with or without.

The check sum is obtained by performing the Exclusive OR operation on
the bits between $ and * exclusive, dividing it into the upper and lower
four bits, and converting each group into ASCII code characters SUM1
and SUM2.

: CR - LF (fixed).

Can be set to 0 to 20000 ms in 100-ms increments. If the normal data transfer stops for a
period ten times the communication period setting, the gyrocompass system issues an alarm
for a communication port failure (time-out). If the communication period is set to zero, it does
not monitor the time-out.
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The following describes how to set the communication formats for serial input ports.

Selecting “45 In Form” from the Generat. MENU
and pressing the ENT key switches to the display
showing the current settings for the communica- GYRO 1 >123.4 SPD Port = 3
tion formats for serial output ports. The figure on

the right is an example of setting the ship’s speed GYRO 2 POS Port = 2
to port 3, the ship’s position (latitude) to port 2,

and the heading to ports 1 and 2. EXT 126.0 HDG P1,FP2

Press the ENT key, then the ship’s speed input
port (SPD) blinks.

Press the upper and lower arrow keys to select the port (1 to 3, P, or “-”). Select P for the ship’s
speed pulse input and “-” if there is no input for the ship’s speed. After selecting the port, press the
ENT key. The ship’s speed input port stops blinking and the ship’s position input port (POS)
blinks.

Press the upper and lower arrow keys to select the port (1 to 3, or “-"). Choose “-” if there is no input
for the ship’s position. After selecting the port, press the ENT key. The ship’s position input port
stops blinking and SPD blinks.

Press the upper and lower arrow keys to change the blinking item and select the data type (SPD,
POS, or HDG).

When selecting SPD (for the input ports 1 to 3 only) and pressing the ENT key, then go to ® Creat-
ing a ship’s speed format.

When selecting POS (for the input ports 1 to 3 only) and pressing the ENT key, then go to @ Creat-
ing a ship’s position format.

When selecting HDG and pressing the ENT key, then go to ® Setting serial input ports for heading.

Creating a ship’s speed format

The figure on the right shows an example of
selecting SPD for the data type.

GYRO 1 >123.4 SPD Port = 3
Already/New blinks. Press the upper and lower GYRO 2 Already
arrow keys to select the type of format, and EXT 126.0 SVMVSD

press the ENT key.

When Already is selected here, the current
ready-made format blinks on line 3. Press the
upper and lower arrow keys to select a ready-made format and press the ENT key. The selected
format is finally confirmed.
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When New is selected, the display changes as
shown in the upper figure on the right.

The second leftmost character of the header GYRO 1 >123.4 SPD Port = 3

blinks. Press the right and left arrow keys to GYRO 2 $VMXXX
change the blinking character (except for $),
and press the upper and lower arrow keys to EXT 126.0 Str Pos = 01
change the letter (A to Z, cyclic). Ck Sum = ON

After entering the header, press the ENT key.

All the characters blink for confirmation.

Press the ENT key again. The header stops
blinking and the tens digit of the starting position GYRO 1 $123.4 SPD Port = 3
(Str Pos) blinks. Press the right and left arrow
keys to change the blinking digit, and press the GYRO 2 T = 01000 ms

upper and lower arrow keys to change the nu-
meric value. EXT 126.0 KNOT

After entering the starting position, press the
ENT key. All the digits blink for confirmation.

Press the ENT key again. The starting position
stops blinking and the designation for use of the check sum (Ck Sum) blinks. Press the upper and
lower arrow keys to select on/off.

After selecting the check sum, press the ENT key. The display changes as shown in the lower
figure on the right.

The ten thousands digit of current communication period blinks. Press the right and left arrow keys
to change the blinking digit (ten thousands, thousands, or hundreds), and press the upper and
lower arrow keys to change the numeric value.

After entering the communication period, press the ENT key. All the digits blink for confirmation.
Press the ENT key again. The blinking stops and the unit blinks.

Press the upper and lower arrow keys to select a unit (KNOT or Km/h), and press the ENT key.
The new format of ship’s speed is finally confirmed.

Creating a ship’s position format

The figure on the right shows an example of
selecting POS for the data type.

GYRO 1 >123.4 POS Port = 2
Already/New blinks. Press the upper and lower GYRO 2 Already
arrow keys to select the type of format, and EXT 126.0 $GPGLL

press the ENT key.

When Already is selected here, the current
ready-made format blinks on line 3. Press the
upper and lower arrow keys to select a ready-made format and press the ENT key. The selected
format is finally confirmed.

IMBOB10M-11E 8th Edition . Feb.20,2007-00



6-42 <6.INSTALLATION PROCIEDURES>

When New is selected, the display changes as
shown in the upper figure on the right. GYRO 1 $123.4 POS Port = 2

The second leftmost character of the header

blinks. Press the right and left arrow keys to GYRO 2 SVMKRX
change the blinking character (except for $), EXT 126.0 Str Pos = 01
and press the upper and lower arrow keys to )

change the letter (Ato Z, cyclic). Ck Sum = ON

After entering the header, press the ENT key.

All the characters blink for confirmation.

Press the ENT key again. The header stops
blinking and the tens digit of the starting position GYRO 1 >123.4 POS Port = 2
(Str Pos) blinks. Press the right and left arrow _

keys to change the blinking digit, and press the GYRO 2 = 01000 ms
upper and lower arrow keys to change the nu- EXT 126.0
meric value.

After entering the starting position, press the
ENT key. All the digits blink for confirmation.

Press the ENT key again. The starting position stops blinking and the designation for use of the
check sum (Ck Sum) blinks. Press the upper and lower arrow keys to select on/off.

After selecling the check sum, press the ENT key. The display changes as shown in the lower
figure on the right.

The ten thousands digit of current communication period blinks. Press the right and left arrow keys
to change the blinking digit (ten thousands, thousands, or hundreds), and press the upper and
lower arrow keys to change the numeric value.

After entering the communication period, press the ENT key. All the digits blink for confirmation.
Press the ENT key again. The new format of ship’s position is finally cqnfirmed.

® Setting serial input ports for heading

The upper figure on the right shows an example

of selecting HDG for the data type. GYRO 1 >123.4 HDG

The display shows whether the heading is input _

to the serial_ ports 1 to 3. Either SET (yes) or GYRO 2 Port-1 SET
NONE (no) is displayed. EXT 126.0 Port-2 SET
The heading input status for port 1 blinks. Press Port-3 NONE
the upper and lower arrow keys to select SET

or NONE.

After selecting the heading input status for port 1,

press the ENT key. The setting is finally confirmed.
Set the heading input status for ports 2 and 3 GYRO 1 >123.4 HDG Port = 1

likewise.
GYRO 2 Already

When all the ports are set for the heading input
status, the display shows “Port = 1" and the EXT 126.0 $HCHRC
number blinks.

Press the upper and lower arrow keys to select

aninput port (1 to 3)and press the ENT key. The
display changes as shown in the lower figure on the right.

Already/New blinks. Press the upper and lower arrow keys to select the type of format, and press
the ENT key.
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When Already is selected here, the current
ready-made format blinks on line 3. Press the
upper and lower arrow keys to select a ready- GYRO 1 >123.4 HDG Port = 2
made format and press the ENT key. The se-

lected format is finally confirmed. GYRO 2 SHCXXX

When New is selected, the display changes as EXT 126.0 Str Pos = 01
shown in the upper figure on the right.

Ck Sum = ON
The second leftmost character of the header
blinks. Press the right and left arrow keys to
change the blinking character (except for $),
and press the upper and lower arrow keys to
change the letter (A to Z, cyclic). GYRO 1 >123.4 HDG Port = 2
After entering the header, press the ENT key. GYRO 2 T = 01000 ms

All the characters blink for confirmation.
EXT 126.0

Press the ENT key again. The header stops
blinking and the tens digit of the starting position
(Str Pos) blinks. Press the right and left arrow
keys to change the blinking digit, and press the
upper and lower arrow keys to change the nu-
meric value.

After entering the starting position, press the ENT key. All the digits blink for confirmation.

Press the ENT key again. The starting position stops blinking and the designation for use of the
check sum (Ck Sum) blinks. Press the upper and lower arrow keys to select on/off.

After selecting the check sum, press the ENT key. The display changes as shown in the lower
figure on the right.

The ten thousands digit of current communication period blinks. Press the right and left arrow keys
to change the blinking digit (ten thousands, thousands, or hundreds), and press the upper and
lower arrow keys to change the numeric value.

After entering the communication period, press the ENT key. All the digits blink for confirmation.
Press the ENT key again. The new format of heading is finally confirmed.
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COperation Flow Sheet of Generation Function (1/9)

Setting the Follow-up Speed

Accessing Generation Mode for Stepper Signal

Menu Display (" ¢ ot MENU Generat MENU Generat MENU

of . 40 Password 40 Password 40 Password @
Generation 41 Stepper 41 Stepper

Mode / 42_Out Port 42_Out Port

Menu Display,
in case generation
mode has been
inhibited.

24°/s
0140 °/s/s
Gyro = G1
Stepper

Please input
generation
password.

00000

24°/s
Please input 0140 */s/s
generation Gyro = GI
password. Stepper
£0000

@%@

Enter password with arrow keys. (¥x¥ikx¥)

24°/s
0140 /s/s
Gyro = G1

Please input Enter maximum speed.

generation
password.
* kK Kk

26 /s
0140 /s/s
Gyro = G1
Stepper

Generation
command is
available.

COMMAND 26 /s
0140 */s/s
Gyro = G1
SPD. MANUAL
Normal 00[kt]
mode LAT. MANUAL

N 00["]

Enter maximum acceleration.

To go to Normal Display press
COMMAND key from any screen.

COMMAND

SPD. MANUAL
00[kt]

LAT. MANUAL

N 0o["]

Normal
mode
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OOperation Flow Sheet of Generation Function (2/9)

Setting Communication
Protocol of Output Port

Generat MENU
40 Password
41 Stepper
42 Out Port

P=1 4800 bps
Data bit 8
Parity NONE
Stop bit 2

For output port 4
1

For output port 1 For output port 2 For output port 3

P=1 4800 bps
Data bit 8
Parity NONE

Select port
for setting

Stop bit 2

P=2 4800 bps
Data bit 8
Parity NONE
Stop bit 2

P=4 4800 bps
Data bit 8
Parity NONE
Stop bit 1

P=3 4800 bps
Data bit 8
Parity NONE
Stop bit 2

Following shows setting
for output port 4.

P=4 2400 bps

Select P=4 4800 bps P=4 9600 bps
baud rate Data bit 8 Data bit 8 Data bit 8
Parity NONE Parity NONE Parity NONE
Stop bit 2 Stop bit 2 Stop bit 2
ENT
Select P=4 9600 bps P=4 9600 bps
data bit length Data bit 7 Data bit 8
Parity NONE Parity NONE
Stop bit 2 Stop bit 2
ENT
Select P=4 9600 bps P=4 9600 bps P=4 9600 bps
parity bit Data bit 7 Data bit 7 Data bit 7

Parity NONE
Stop bit 2

Parity ODD
Stop bit 2

Parity EVEN
Stop bit 2

Select P=4 9600 bps P=4 9600 bps
stop bit length | Databit? Data bit 7
Parity NONE Parity NONE

To go to Normal Display press
COMMAND key from any screen.

COMMAND

Normal SPD. MANUAL
mode 00[kt]

LAT. MANUAL

N oo[']

Stop bit |

Stop bit 2

P=4 9600 bps
Data bit 7

Parity NONE
Stop bit 2
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OOperation Flow Sheet of Generation Function (3/9)

Setting Format of Output Port

Generat MENU
43 Out Fom

44 In Port
45 In Form

Port=1 Rec=1
GYRO

For output port 1 For output port 2 For output port 3 For output port 4

Port=1 Rec=1
GYRO

Port=2 Rec=1

Port=3 Rec=1
GYRO

GYRO

Port=4 Rec=1

Select
GYRO

port for setting

A2

P=1 R=1 EXT
$HCHDG

Port=1 Rec=1 Port=1 Rec=2 Port=1 Rec=3
GYRO GYRO GYRO Select
record for setting

Enter transmission interval.

Port=1 Rec=1 Port=1 Rec=1 | Select a source of data
GYRO ( GYRO or EXT)

£X1

ENT Select a kind of sentence
(HDG or ROT or HDG/ROT or NON)
Port=1 Rec=1 \m Port=1 Rec=1 0 Port=1 Rec=1 Port=1 Rec=1
EXT \ EXT ) EXT EXT
HDG 2 e ROT @) HDG/ROT NON
Already [ Alroady (WD) Aready No format
For HDG ENT | For ROT

L ¥ L v |

Select method Port=1 Rec=1 Port=1 Rec=t Port=1 Rec=1 u Port=1 Rec=1 Port=1 Rec=1 Port=1 Rec=1
for setting. EXT EXT EXT H EXT EXT EXT
(Already or New) | HDG HDG ROT n ROT HDG/ROT HDG/ROT
Araady New Alreany New Al cady New

For Already For New For Already

P=1 R=1 EXT
$HCHRC
T =01000 ms

P=1 R=1 EXT
$HCHDG
T = 01000 ms

P=1 R=1 EXT
$HCROT
T =01000 ms

For Already For New
|
P=1 R=1EXT
$HCHDM
T =01000 ms

ENT

ENT [For New
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OOperation Flow Sheet of Generation Function (4/9)

In case sentence was HDG
and method was New

P=1 R=1 EXT
$SHEXXX
T = 01000 ms

Dat Num = 00

o

Enter sender ID and data ID
for output data

P=1 R=t EXT
$HEABC

T = 01000 ms
Dat Num = 00

P=1 R=1 EXT
$HEABC
T = 00500 ms

P=1 R=1 EXT
$HEABC

T = 01000 ms
Dat Num = 00

. Enter number of commas in

the data. (This means number
of data field in the sentence.)

Enter transmission Interval.

P=1 R=1 EXT
$HEABC

T = 00500 ms
Dat Num = 00

P=1 R=1 EXT
$HEABC

T =00500 ms
Dat Num = 03

P=1 R=1 EXT
Str Pos = 00
Ck Sum = ON
True

Enter number of commas
before the heading data.

P=1 R=t EXT
Str Pos = 02
Ck Sum = ON
True

Select
check sum.

P=1 R=1 EXT
Str Pos = 02
Ck Sum = ON
True

P=1 R=1 EXT
Str Pos = 02
Ck Sum = OFF
True

Select if kind of the data | ENT
(T or M) is added after
the heading data or not.

In cas sentence was ROT
and method wa New

P=1 R=1 EXT
$HEXXX

T = 01000 ms
Dat Num = 00

Enter sender ID and
data ID for output data

P=1 R=1 EXT
$HEABC

T = 01000 ms
Dat Num = 00

P=1 R=1 EXT
$HEABC

T =01000 ms
Dat Num = 00

Enter transmission Interval.

{

P=1 R=1 EXT
$SHEABC

T = 00500 ms
Dat Num = 00

P=1 R=1 EXT
$HEABC

T = 00500 ms
Dat Num = 00

o

Enter number of commas in
the data. (This means number
of data field in the sentence.)

P=1 R=1 EXT
$HEABC

T = 00500 ms
Dat Num = 03

P=1R=1 EXT P=1 R=1 EXT P=1 R=1 EXT
Str Pos = 02 Str Pos = 02 Str Pos = 02
Ck Sum = OFF Ck Sum = OFF Ck Sum = OFF

True Magnetic None

P=1 R=1 EXT
Str Pos = 00
Ck Sum = ON

Enter number of cummas
before the ROT data.

P=1 R=1 EXT
Str Pos = 01

Ck Sum = ON
*/min

Select
check sum.

P=1 R=1 EXT
Str Pos = 01

Ck Sum = ON
*/min

P=1 R=1 EXT
Str Pos = 01

Ck Sum = OFF
/oun

ENT

Select unit.

P=1 R=1 EXT P=1 R=1 EXT

Str Pos = 01 Str Pos = 01
Ck Sum = ON Ck Sum = ON
/s

Select if status data

.
is added after the

ROT data or not.

P=1 R=1 EXT
A/V = ON
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<6.INSTALLATION PROCEDURES>

COperation Flow Sheet of Generation Function (5/9)

In case sentence was HDG/ROT
and method was New

P=1 R=1 EXT
SHEXXX

T=01000 ms
Dat Num = 00

Enter sender ID and
data ID for output data

P=1 R=1 EXT
SHEABC

T =01000 ms
Dat Num = 00

P=1 R=1 EXT
$HEABC

T = 01000 ms
Dat Num = 00

Enter transmission Interval.

4
P=1 R=1 EXT
$HEABC
T = 00500 ms
Dat Num = 00

P=1 R=1 EXT
$HEABC

T = 00500 ms
Dat Num = 00

Enter number of commas in the
sentence. (This means number
of data field in the sentence.)

P=1 R=1 EXT
$HEABC

T = 00500 ms
Dat Num = 03

P=1 R=1 EXT
HDG Pos = 00
ROT Pos = 00
Ck Sum = ON

Enter number of commas

before HDG data.

P=1 R=1 EXT
HDG Pos = 01
ROT Pos = 00
Ck Sum = ON

P=1 R=1 EXT

HDG Pos = 01
ROT Pos = 00
Ck Sum = ON

Enter number of cammas
before ROT data.

P=1 R=1 EXT
HDG Pos = 01
ROT Pos =03
Ck Sum = ON

Select
check sum.

P=1 R=1 EXT
HDG Pos =01
ROT Pos = 03
Ck Sum = ON

P=1 R=1 EXT
HDG Pos = 01
ROT Pos =03
Ck Sum = OFF

Select if kind of the data | ENT
(T or M) is added after
the heading data or not.

P=1 R=1 EXT

P=1 R=1 EXT P=1 R=1 EXT
True Magnetic None

“/min ‘/min */min

A/V = ON A/V=0N A/V=0N

ENT

Select unit for
ROT data

P=1 R=1 EXT
Magnetic

P=1 R=1 EXT
Magnetic

/min

Select if status data
is added after the ENT
ROT data or not.

P=1 R=1 EXT
Magnetic
*/min

A/V = 0N

P=1 R=1 EXT
Magnetic
*/min

A/V = OFT

t

P=1 R=1 EXT
Magnetic
“/min

A/V = OFF
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OOperation Flow Sheet of Generation Function (6/9)

Setting Communication Protocol of Input Port

©

Generat MENU
43 Out Form.
44 1n Port
In Form.

P=1 4800 bps
Data bit 8
Parity NONE
Stop bit 1

For output For output For output
port 1 port 2 1 port 3
Select port | P=! 4800 bps P=2 4800 bps P=3 4800 bps
for setting Data bit 8 Data bit 8 Data bit 8

Parity NONE Parity NONE Parity NONE
Stop bit 1 Stop bit 1 Stop bit 1

Following shows I
setting for Input port 3 ENT
f !
Select P=3 2400 bps P=3 4800 bps P=3 9600 bps
baud rate Data bit 8 Data bit 8 Data bit 8

Parity NONE Parity NONE Parity NONE
Stop bit 1 Stop bit 1

Select P=3 9600 bps P=3 9600 bps

data bit length | Databit 7 Data bit 8
Parity NONE Parity NONE

Stop bit 1 Stop bit 1

Select P=3 9600 bps P=3 9600 bps P=3 9600 bps
parity bit Data bit 7 Data bit 7 Data bit 7
Parity NONE Parity ODD Parity EVEN
Stop bit 1 Stop bit 1 Stop bit 1

Select P=3 9600 bps P=3 9600 bps

stop bit length | Databit7 Data bit 7
Parity NONE Parity NONE

Stop bit 1 Stop bit 2

P=3 9600 bps
Data bit 7
Parity NONE
Stop bit 2

IMBOB10M-11E

8th Edition Feb.20,2007-00



6-50 <6.INSTALLATION PROCEDURES>

OOperation Flow Sheet of Generation Function (7/9)

Setting Format of Input Port

Select which input port is used for speed data.

Generat MENU
43 Out Form.
44 In Port
45 In Form.

SPD Port =
POS Port =~
HDG

SPD Port = 2
POS Port = -
HDG

SPD Port = 3
POS Port = -
HDG

SPD Port = P
POS Port = -

SPD Port =
POS Port = -
HDG

Select which input port is used for SPD data.

ENT

SPD Port =3 SPD Port =3
POS Port = 1 POS Port = 2

HDG HDG

SPD Port =3
POS Port = 3

HDG

SPD Port =3
POS Port = -
HDG

Select which input port is used for POS data.

SPD Port =3

POS Port = 2
HDG

SPD Port =3
Already
$VMVSD

SPD Port = 3
NEW
SHEXXX

POS Port =2
Already
$GPGLL

Select method
for setting,

Select sentence.

SPD Port = 3 g SPD Port = 3
POS Port = 2 ) POS Port = 2
HDG kadFT47 HDG
’ |
V] N
SPD Port = 2 HDG HDG
NEW Port-1 SE1 Port~1 NONE
$HEXXX Port-2 NONE Port-2 NONE
Port-3 NONE Port-3 NONE
Select method [
T ing.
or setting ENT

POS Port =2
Already

$GPGLL

POS Port =2
Already
$GPGGA

HDG
Port-1 SET

Port-2 NONE
Port-3 NONE

HDG
Port-1 SET
Port-2 SET
Port-3 NONF
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OOperation Flow Sheet of Generation Function (8/9)

Setting format of SPD data in Current

Select Sentence

SPD Port =3
Already
$VDVTG

SPD Port =3
Already
$GPVHW

SPD Port =3
Already
$VDVHW

SPD Port =3
Already
$GPVTG

SPD Port = 3
Already
$VMVBW

SPD Port =3
Already
SVMVSD

SPD Port =3
Already
$VDVBW

ENT ENT
SPD Port =3 SPD Port =3 SPD Port =3 SPD Port = 3 SPD Port =3 SPD Port = 3 SPD Port =3
Already Already Already Already Already Already Already
$VMVSD $VDVBW $VMVBW $GPVHW $VDVHW $GPVTG $VDVTG

T
v H H H
H H H

Setting format of SPD data in New Setting format of POS data in New

Select check sum |

Select check sum |

POS Port = 2
$HEXXX
Str Pos = 00

SPD Port = 3
SHEXXX
Str Pos = 00

Ck Sum = ON SPD Port =3 SPD Port=3 Ck Sum = ON POS Port =2 POS Port = 2
$VMABC $VMABC $GPABC $GPABC
Str Pos =01 Str Pos = 0t Str Pos = 03 Str Pos = 03

Ck Sum = ON Ck Sum = Ot I- Ck Sum = ON Ck Sum = Ol }

ehs

Enter sender 1D and data
ID for input data

Enter sender ID and data
ID for input data

SPD Port =3
$VMABC

Str Pos = 00
Ck Sum = ON

SPD Port =3
$VMABC

Str Pos = 00
Ck Sum = ON

Enter number of commas
before the SPD data.

SPD Port =3
$VMABC

Str Pos = 01
Ck Sum = ON

SPD Port =3
T=00100 ms
knot

ehe

Enter transmission Interval.

Select unit.

SPD Port= 3
T = 10000 ms

POS Port = 2
$GPABC

Str Pos = 00
Ck Sum = ON

POS Port = 2
$GPABC

Str Pos = 00
Ck Sum = ON

Enter number of commas
before the POS data.

)

POS Port = 2
$GPABC

Str Pos = 03
Ck Sum = ON

POS Port = 2
T=00100 ms

ehe

Enter transmission Interval.

POS Port = 2
T = 10000 ms
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[ClOperation Flow Sheet of Generation Function (9/9)

Setting format of HDG data

HDG Port = § HDG Port = 2 HDG Port = 3
Select which port is Port-1 SET Port-1 SET Port-1 SET
used for HDG data. Port-2 SET Port-2 SET Port-2 SET

Port-3 SET Port-3 SET Port-3 SET

HDG Port = 1
New
$HEXXX

HDG Port = 1
Already
$HEHRC

Select method
for setting.

HDG Port =1
SHEXXX

Str Pos = 00
Ck Sum = ON

ID for input data

HDG Port = 1
$HCABC

Str Pos = 00
Ck Sum = ON

HDG Port = 1
$HCABC

Str Pos = 00
Ck Sum = ON

before SPD data.

Select sentence.

Enter sender ID and data

Enter number of commas

Select check sum.

HDG Port = 1
$HCABC

Str Pos = 02
Ck Sum = ON

HDG Port =1
$HCABC

Str Pos = 02
Ck Sum = ON

HDG Port = 1
$HCABC

Str Pos = 02
Ck Sum = OFF

HDG Port = 1
T =00100 ms

6

Enter transmission interval.

HDG Port = 1
T =01000 ms

! v v

HDG Port = 1 n HDG Port = 1 @_) HDG Port = 1
Already Already Already Already
$HCHOM $HCHDG

$HEHRC n $HCHRC 4_@(,

[ i

HDG Port = 1
Already
$GPHDY

HDG Port = 1
Already
$GPVIG

HDG Port = 1
Already
$GPVHW
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