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PREFACE

Thank you very much for purchasing the JRC marine radar equipment, JMA-9900 ARPA series.

This equipment is a marine radar equipment designed to obtain safe operation of marine ships.

This equipment consists of a radar signal transmitter-receiver unit, a Lcp display unit and a scanner
unit as its main units.

@ Before operating the equipment, be sure to read this instruction manual carefully for correct
operation.

@ Maintain this instruction manual so that operators can refer to it at anytime.

@ Refer to this manual when any inconvenience or diffect occur.
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@ Before Operation @

Pictorial Indication

Various pictorial indications are included in this manual and are shown on these equipment so that you
can operate them safely and correctly and prevent any danger to you and/or to other persons and any
damage to your property during operation. Such indications and their meanings are as follows.

Please understand them before you read this manual:

AWARNING

This indication is shown where any person is supposed to be in danger
of being killed or seriously injured if this indication is neglected and
these equipment are not operated correctly.

ACAUTION

This indication is shown where any person is supposed to be injured or
any property damage is supposed to occur if this indication is
neglected and these equipment are not operated correctly.

Examples of Pictorial Indication

Electric
shock

Disassembling Prohibition
Prohibited

€

Disconnect Instruction
the power

plug

Warning Label

The A mark represents CAUTION (including DANGER and

WARNING).

Datailed contents of CAUTION (“Electric Shock” in the example on

the left.) is shown in the mark.

The © mark represents prohibition.

Datailed contents of the prohibited action (“Disassembling

Prohibited” in the example on the left.) is shown in the mark.

The @ mark represents instruction.

Datailed contents of the instruction (“Disconnect the power plug” in

the example on the left.) is shown in the mark.

There is a warning label on the top cover of the equipment.
Do not try to remove, break or modify the label.




@ Cautions to be Used during Operation@

AWARNING

Do not touch the insides of the scanner, transmitter-
receiver and display unit.
Touching any high voltage area, you will get an electric shock. For maintenance,

inspection and adjustment of internal parts of these equipment, consult with our
sales office or distributor in your district.

Since the scanner radiator rotates, do not approach it.

® The scanner may start rotating suddenly, and consequently any person may be
struck and be injured. We recommend you to install the scanner radiator on the
roof of the wheel house, flying bridge, trestle, radar mast or any other high position
so that no person can approach it. When servicing the scanner, set the scanner
safety switch to the “OFF” position.

Never look up the antenna from which radiation is being
output from a distance less than the following.

Injury may result from exposure to radiation produced by the antenna (particularly
effects to the eyes) at a distance from the central front face of the antenna less than:
0.6 meter for NKE- 1087/1089 (Radiation power density of 10 W/m?)

1.1 meter forNKE-1079/1075A (Radiation power density of 10 W/m?)

25 cm forNKE-1079/1075A (Radiation power density of 100 W/m?)

® SCANNER RADIATION HAZARD

Install the scanner at any place higher than any person.
If being exposed directly to electric wave at close range, you may suffer adverse
influence.

When approaching the scanner for maintenance or
inspection, set the power switch of the display unit to the
“OFF” or “STBY” position.

If being exposed directly to electric wave to close range, you may suffer adverse

I —

influence.
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ACAUTION

Use these radar only as assisting devices for navigation.
Also, the officer should make the final decision for
maneuvering by himself.

Use ARPA only as assisting device for navigation. Also,
the officer should make the final decision for maneuvering
by himself.

ARPA’s information such as vector, target value data, alarm, etc. may contain
some errors. Also, targets which cannot be detected with these radar cannot be

tracked at their acquisition points.




+¢¢+PRECAUTIONS BEFORE OPERATIONe¢e¢ee

Bl Cautions for high voltage
High voltages from hundreds volts to tens of thousands volts are to be applied to the electronic
equipment such radio and radar devices. You do not face any danger during normal operation, but
sufficient cares are required for maintenance, inspection and adjustment of their internal
components. (Maintenance, check-up and adjustment of the inside of the equipment are prohibited
except by maintenance specialists.)
High voltages of tens of thousands volts are so dangerous as to bring an instantaneous death from
electric shock, but even voltages of hundred volts may sometimes lead to a death from electric
shock. To prevent such an accident, make it a rule to turn off the power switch, discharge capacitors
with a wire surely earthed on an end and make sure that internal parts are no longer charged before
you touch any parts inside these devices. At the time, wearing dry cotton gloves ensures you further
to prevent such danger. It is also a necessary caution to put one of your hands in the pocket and not
to use your both hands at the same time.
It is also important to select a stable foothold always to prevent additional injuries once you were
shocked by electricity. If you were injured from electric shock, disinfect the burn sufficiently and
get it taken care of promptly.

B What to do in case of electric shock

When finding a victim of electric shock, turn off the power source and earth the circuit immediately.
If it is impossible to turn off the circuit, move the victim away promptly using insulators such as dry
wood plate and cloth without touching the victim directly.

In case of electric shock, breathing may stop suddenly if current flows to the respiration center in
the brain. If the shock is not so strong, artificial respiration may recover breathing. When shocked
by electricity, the victim will come to look very bad with weak pulse or without beating, resulting in
unconsciousness and rigidity.



44000000¢FIRST-AID TREATMENTS¢¢eeeeeee

¢ First-aid treatments

As far as the victim of electric shock is not in dangerous condition, do not move him and practice
artificial respiration on him immediately. Once started, it should be continued rhythmically.
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Do not touch the victim confusedly as a result of the accident, but the rescuer may also get an
electric shock.

Turn off the power source calmly and move the victim away quietly from the electric line.
Call a physician or ambulance immediately or ask someone to call a doctor.

Lay the victim on his back and loosen his necktie, clothes, belt, etc.

a. Examine the victim’s pulse.

b. Examine his heartbeat bringing your ear close to his heart.

c. Examine his breathing bringing the back of your hand or your face close to his face.

d. Check the size of the pupils of his eyes.

Open the victim’s mouth and take out artificial teeth, cigarette or chewing gum if any. Keep
his mouth open, stretch his tongue and insert a towel or the like in his mouth to prevent the
tongue from suffocating. (If it is hard to open his mouth due to set teeth, open it with a

screwdriver and insert a towel in this mouth.)

Then, wipe his mouth so that foaming mucus does not accumulate inside.
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Then, wipe his mouth so that foaming mucus does not accumulate inside.


< When pulse is beating but breathing has stopped

(Mouth-to-mouth respiration) Fig.1
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Tilt the victim’s head back as far as this face looks back. (A pillow may be inserted his neck.)
Push his jaw upward to open his throat wide (to spread his airway).

Pinch the victim’s nostrils and take a deep breath, block his mouth completely with yours and
blow into his mouth strongly. Take a deep breath again and blow into his mouth. Continue

this 10 to 15 times a minute (blocking his nostrils).

Carefully watch that he has recovered his natural breathing and stop practicing artificial

respiration.

If it is difficult to open the victim’s mouth, insert a rubber or vinyl tube into one of his
nostrils and blow into it blocking the other nostril and his mouth completely.

When the victim recovers consciousness, he may try to stand up suddenly, but let him lie
calmly and serve him with a cup of hot coffee or tea and keep him warm and quiet. (Never

give him alcoholic drinks.)

Method of mouth-to-mouth respiration by raising head

Fig.1 Mouth-to-mouth respiration
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Raise the victim’s head. Support
his forehead with one of your
hand and his neck with the other
hand. > ©

When you tilt his head
backward, the victim, in most
cases, opens his mouth to the
air. This makes mouth-to-mouth
respiration easy.

Cover his mouth as widely as
possible with yours and press
your cheek against his nose —
@

or, pinch his nostrils with your
fingers to prevent air from
leaking. — ®

Blow into his lungs. Continue
blowing into his mouth until his
breast swells. Blow into his
mouth as quickly as possible for
the first 10 times.



%< When both pulse and breathing have stopped

Perform the (Cardiac massage) Fig.2 and (Mouth-to-mouth respiration) Fig.1

When no pulse has come not to be felt, his pupils are open and no heartbeat is heard, cardiac arrest

is supposed to have occurred and artificial respiration must be performed.
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Place your both hands, one hand on the other, on the lower one third area of his breastbone
and compress his breast with your elbows applying your weight on his breast so that it is
dented about 2 cm (Repeat compressing his breast 50 times or so a minute). (Cardiac
massage)

In case of one rescuer,

Repeat cardiac massages about 15 times and blow into his mouth 2 times quickly, and repeaf
this combination.

In case of two rescuers,

One person repeats cardiac massages 5 times while the other person blow into his mouth
once, and they shall repeat this combination. (Perform the cardiac massage and mouth-to-
mouth respiration)

Examine his pupils and his pulse sometimes. When the both have returned to normal, stop
the artificial respiration, serve him with a cup of hot coffee or tea and keep him warm and
calm while watching him carefully. Commit the victim to a medical specialist depending on
his condition. (Never give him alcoholic drinks.) To let him recover from the mental shock, it
is necessary for persons concerned to understand his situations and the necessary treatments.

Fig.2 Cardiac massage
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Scanner Unit Type NKE-1079 (12 feet)
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Transmitter-receiver Unit Type NTG-3037/3037A
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Transmitter-receiver Unit Type NTG-3037/3037A


Scanner Unit Type NKE-1075/1075A (12 Feet)
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Scanner Unit Type NKE-1075/1075A (12 Feet)
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Scanner Unit Type NKE-1089-7(7 Feet

JRC
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Scanner Unit Type NKE-1089-9(9 Feet

Transmitter-receiver Unit Type NTG-3028
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Scanner Unit Type NKE-1087-6 6 Feet
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Scanner Unit Type NKE-1087-9 9 Feet
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Display Unit Type NCD-4263(Self-standing Type)
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Monitor Unit Type NWZ-158T (Desktop Type) (Option)

Control Unit Type NDC-1279T (Desktop Type) (Optyon)

Keyboard Unit Type NCE-7721T (Desktop Type) (Option)
Display Unit Type NCD-4263T (Desktop Type) (Option)
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GLOSSARY

This section describes the main terms used for this equipment and general related maritime terms.

ARPA:

Automatic Radar Plotting Aid

AZI MODE (Azimuth Stabilization MODE):
Bearing display mode

Anti-clutter rain (FTC):
Rain/snow clutter suppression

Anti-clutter sea (STC):

Sea clutter suppression

BCR (Bow Cross Range):
Bow crossing range

BCT (Bow Cross Time):

Bow crossing time
BRG (Bearing):
Bearing

CPA (Closest Point of Approach):

The closest point of approach from own ship, which
can be set by the observer.

COG (Course Over Ground):

Course relative to the ground.

CUP (Course-Up):

Own ship’s course is pointed to the top center of the
radar display.

DRIFT:

The current velocity for manual correction or the
current speed on the horizontal axis of the 2-axis log
is displayed.

EBL (Electronic Bearing Line):

An electronic bearing line originated from own
ship’s position.

ENH (Enhance):

A target can be enlarged.

Floating EBL (Floating Electronic Bearing Line):
Floating electronic bearing line originated from an
arbitrary point.

GND:

Stabilization relative to the ground.

GPS (Global Positioning System):

The position of a GPS receiver can be determined by
the signals from GPS satellites.

Guard Zone:

Alarm ring against intrusion
HDG (Heading):
Own ship’s heading bearing.
The display ranges from 000 to 360 degrees as
scanned clockwise.

HL (Heading Line):
Ship’s heading line
HUP (Head-Up):
Own ship’s heading line is always pointed to the top
center of the radar display.
IMO:
International Maritime Organization
Interswitch:
A device to switch over two or more radar display
units and two or more antennas.
IR (Interference Rejection):
Radar interference reflector
MRK (Mark):
Use as a temporary marker
NM (Nautical Mile):
INM=1852m
NSK (North Stabilization Kit):
True bearing unit
NUP (North-Up):
The north is always pointed to the top center of the
radar display.
OWN TRACK:
Display function of own ship’s track
Performance Monitor:
An additional unit to monitor the transmitted power
and the receiving sensitivity of radar equipment.
PI (Parallel Index Line):
Parallel index line
PIN (Personal Access Code):
Information set by the user (personal code)
PROC (Process):
Target processing function
Relative Vector:
A target’s movement predicted relative to own ship.
RR (Range Rings):
Fixed range ring
RM (Relative Motion):
Relative motion presentation
Own ship’s position is fixed and other targets move
relative to own ship.
S/X Band:
Radio frequency bands
S: 3 GHz band, X: 9 GHz band
SCANNER:
Antenna
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SEA:
Sea clutter suppression

SET:
The current direction for manual correction or the
current speed on the horizontal axis of the 2-axis log
is displayed.

SOG (Speed Over Ground):
Speed relative to the ground.

STAB (Stabilization):
Stabilization

TCPA (Time to Closest Point of Approach):
The time to approach the closest point from own
ship.

TM (True Motion):
True motion presentation
A presentation in which own ship and any other
target move depending on their individual
movements.

TRAILS:
Function of displaying tracks of other ships.
TRIAL:
Trial maneuvering
True Vector:
A target’s true movement predicted as the result of
entering own ship’s direction and speed.
VRM (Variable Range Marker):
Variable range marker
WATER
Stabilization relative to the water
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=11 FUNCTIONS

This equipment is a high-performance radar equipment consisting of a scanner unit, a transmitter-
receiver unit and a 23.1 inch color raster-scan LCD display unit
This radar complies with the current performance standards of the IMO.

1.1.1 Functions of This System

The JMA-9900 ARPA series is a color radar system designed to comply with the international standards
of the IMO. The main functions include; sea clutter and rain/snow clutter suppression, sensitivity
adjustment, interference reflector, bearing and range measurement using a trackball, fixed/variable range
markers, and electronic bearing line, and ARPA functions (automatic/manual target acquisition and
tracking, vector and trail displays, alarm displays and trial maneuvering).

In addition, the equipment has the functions of color display setting (4 views), own track display, NAV
line and marker displays, TM (True Motion) presentation, Self-diagnostic facilities, and radar
In addition, a radar switching function ( interswitch ) can be added to switch between two, four or eight
eight radar units. However, in order to this function for four or eight units, an external switching box is
necessary.

1.1.2 ARPA Functions

[1]

[

(1]

The ARPA functions that the JMA-9900 series incorporates will be outlined below.

First Stage: Target Detection from Radar Information

This work corresponds to plotting targets by hand on the radar display. Assume that a ship is
approaching the own ship. You can catch the ship on the radar. Signals from the ship are processed with
the data processor and are transferred to the computer as signals of bearing and range related to the own
ship. In this stage, the system has the functions to quantize radar information, to reject noises, to
eliminate any information other than ship information and to transfer necessary position data of ships to
the computer.

Second Stage: Target Tracking

Targets are plotted at intervals of 3 to 6 minutes with the radar, but tracking on this system is to plot
them electrically at intervals of fixed times. This means to compare target position data to be detected
every moment with those detected previously so as to check if they are of the same target and also to
save data of the target in its file so as to calculate changes of position data of the target.

Third Stage: Judgment of Existence of Ship in Danger of Collision

In this stage, the system calculates speeds and courses of a target ship from ever-changing position data
of the target ship obtained in the previous stage so as to judge existence of any danger of collision.
After the calculation, the system can easily calculate the Closest Point of Approach (CPA) to the own
ship and the time required to reach the CPA (TCPA = Time to CPA). Both the CPA and the TCPA are
compared with the preset values previously set according to the situations of the own ship so as to judge
existence of any danger of collision.
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[V] Fourth Stage: Indication

The above information must be informed to the officer maneuvering the own ship. A variety of
indicating methods are available including LCD display and numerical indicator, and various data are

available.
This system indicates unprocessed video, vectors (to be selected from true vector and relative vector) of

other ships and identification marks of danger ship or safe ship for these ships on the usual radar scope.
When the target ship is a danger one, the system will sound an alarm and turns on the alarm lamp to
alert the officer.
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—1-2 FEATURES

Target Detection by Latest Signal Processing Technology

The system employs the latest adaptive clutter suppression technology to eliminate undesired clutter
from the radar video signals that are obtained from the receiver with a wide dynamic range, thus
improving the target detection.

Key Arrangement for Higher Operability

The basic and main functions of the radar can be operated with the minimum necessary keys, ensuring
quick action even in case of emergency. Other various useful functions are also available by the use of
the soft button on a screen and screen menu.

In the case that two or more operators operate the radar equipment, each operator can register the
operating conditions that are most favorable to him/her and can be recalled and set momentarily
(Personal code function is built-in).

Advanced Technology Based ARPA Functions Provided as Standard

The ARPA target acquisition and tracking performance is enhanced by the use of the most advanced
radar signal processing and tracking technologies, ensuring stable operation in target tracking under
clutter.

@ Acquisition and tracking of 50 targets

@ Hazardous conditions are represented by shapes and colors of symbols as well as sounds.

@ Trial maneuvering functions provided

@ Simultaneous indication of other ships’ data

Improved Day/Night Mode

Two types of background colors are available in each Day/Night mode (total 4 background colors).

Each background color can be reproduced to be suited for the user’s operating environment by simple
key operation. The radar echoes and a variety of graphics can also be represented in different colors,
ensuring easy-to-see displays.

Various Functions

@ TRAILS (Other ship’s track display)
® NAV lines

® TM (True Motion display)

@ Head-up/North-up/Course-up display
@ Own ship’s track display

@® Guard Zone function


kami

kami
the soft button on a screen and screen menu.


1.2 FEATURES hd

Compact Design and Low Power Consumption

The radiator structure making the most of wind power contributes to the substantial reduction in size and
power consumption of the S band scanner unit.

Self-diagnostic Program Incorporated
The Self-diagnostic program always monitors all the functions of the system. If any function
deteriorates, an alarm message will appear on the radar display and an alarm sounds at the same time.
Even when the system is operating, the functionality test can be carried out. (except on some functions)

Performance Monitor

The radar performance (transmitted output power and receiving sensitivity) can appear on the radar
display.

Easy Interswitch Operation (Option)

By additionally installing an interswitch PC board, up to 3-units of the JMA-9900 series radar
equipment can be combined and switched over by simple operation.
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—1-3 CONFIGURATION

Scanners and Transmitted Output Powers

Radar Model Scanner Type Transmitted Output Power Band
JMA-9933-SA 12 ft slot antenna 30 kW S
JMA-9932-SA 12 ft slot antenna 30 kW S
JMA-9923-7XA 7 ft slot antenna 25 kW X
JMA-9923-9XA 9 ft slot antenna 25 kW X
IMA-9922-6XA 6 ft slot antenna 25 kW X
JIMA-9922-9XA 9 ft slot antenna 25 kW X

Radar Configuration and Ship’s Mains

Radar Model Scanner Unit | Performance | Transmitter- | Display Unit Ship’s Mains
Monitor receiver
Unit
NTG-3037

JMA-9933-SA | NKE-1079 (*) | NJU-63
NTG-3037A

NKE-1075 (*)
NKE-1075A (*)

JMA-9932-SA NJU-63 _—

JMA-9923-7XA | NKE-1089-7(*) 230V AC, 50/60 Hz, 36

NJU-64 NTG-3028| NCD-4263

JMA-9923-9XA | NKE-1089-9(*) 100/230V AC, 50/60 Hz, 1¢

JIMA-9922-6XA | NKE-1087-6(*)
NJU-64 —_—

JMA-9922-9XA | NKE-1087-9(*)

Note: IMA-9933-SA, 230 V AC, 50/60 Hz, 19 --- MED only
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Notes:
1. The drive motor for the scanner unit is available in 230 V AC (three-phase) type and
100/110/230 V AC (single-phase) type.
2. The scanner unit can be equipped with a deicing heater as an option marked with (*), in stead of
which “-D” shall be suffixed to the type name.
3. When using the ship’s mains of 440 V AC as the radar power source, a step-down transformer
shall be used.
4. The name plates for the radar components indicate as follows:
Scanner Unit: SCANNER UNIT
Transmitter-receiver Unit: TRANSMITTER-RECEIVER UNIT
Display Unit: DISPLAY UNIT
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—+-4— EXTERIOR DRAWING

Fig.1.1 EXTERIOR DRAWING OF SCANNER UNIT, TYPE NKE-1079

Fig.1.2 EXTERIOR DRAWING OF SCANNER UNIT, TYPE NKE-1075/1075A

Fig.1.3 EXTERIOR DRAWING OF SCANNER UNIT, TYPE NKE-1089-7

Fig.1.4 EXTERIOR DRAWING OF SCANNER UNIT, TYPE NKE-1089-9

Fig.1.5 EXTERIOR DRAWING OF SCANNER UNIT, TYPE NKE-1087-6

Fig.1.6 EXTERIOR DRAWING OF SCANNER UNIT, TYPE NKE- 1087-9

Fig.1.7 EXTERIOR DRAWING OF TRANSMITTER-RECEIVER UNIT, TYPE NTG-3037/3037A
Fig.1.8 EXTERIOR DRAWING OF TRANSMITTER-RECEIVER UNIT, TYPE NTG-3028

Fig.1.9 EXTERIOR DRAWING OF DISPLAY UNIT, TYPE NCD-4263
(SELF-STANDING TYPE)

Fig.1.10 EXTERIOR DRAWING OF MONITOR UNIT, TYPE NWU-158T
(DESKTOP TYPE) (OPTION)

Fig.1.11 EXTERIOR DRAWING OF CONTROL UNIT, TYPE NDC- 1279T
(DESKTOP TYPE) (OPTION)

Fig.1.12 EXTERIOR DRAWING OF KEYBOARD UNIT, TYPE NCE-7721T
(DESKTOP TYPE) (OPTION)
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Fig.1.13 GENERAL SYSTEM DIAGRAM OF RADAR,TYPE JMA-9933-SA
Fig.1.14 GENERAL SYSTEM DIAGRAM OF RADAR,TYPE JMA-9932-SA

Fig.1.15 GENERAL SYSTEM DIAGRAM OF RADAR,TYPE JMA-9923-7XA

Fig.1.16 GENERAL SYSTEM DIAGRAM OF RADAR,TYPE JMA-9923-9XA

Fig.1.17 GENERAL SYSTEM DIAGRAM OF RADAR,TYPE JMA-9922-6XA

Fig.1.18 GENERAL SYSTEM DIAGRAM OF RADAR,TYPE JMA-9922-9XA
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NKE-1079  SCANNER UNT

250V-DPYCYS-1.25

—— SN
ps
SHIP'S MAIN COAXIAL CABLE
CIRCUIT BREAKER
AC100/110V HF-20D (JRC SUPPLY)
50/60Hz, 1¢p , 200W SK.32C
(5A)
OPTION)
14 CORES COMPOSITE CABLE
H-2695110056
NTG-3037 TRANSMITTER-RECEIVER UNIT
MAX 30MT ¢ 23 (JRC SUPPLY) &-308 S c v
L 3038
—_J as

14 CORES COMPOSITE CABLE
H-2695110056 A
MAX 35MT ¢ 23 (JRC SUPPLY)

NCD-4263 DISPLAY UNIT

4263

J L
GYRO 250V-MPYCYS-5

LOG 250V-DPYCYS-1.25 660V-TPYCYS-55  SHIP'S MAIN
AC110/220V
250V-TTYCS-1 60Hz, 19
AC220V
60Hz, 3¢
800VA
AC100/230V
50/60Hz. 1
AC230V
50/60Hz. 3
1kVA

Note: Eliminating the interference on frequencies used for marine communications and

navigation due to operation of the radar.

All cables of the radar are to be run away from the cables of radio equipment.

(Ex. Radiotelephone. Communications receiver and direction finder. etc)
Especially inter-wiring cables between scanner unit and display unit of the radar

should not run parallel with the cables of radio equipment.

Fig.1.13 GENERAL SYSTEM DIAGRAM OF
RADAR, TYPE JMA-9933-SA
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NKE-1075 SCANNER UNIT
250V-DPYCYS-1.25 )
e
SHIP'S MAIN CIRCUIT BREAKER
AC100/110V
50/60Hz,1¢ ,100W SK-32C
(5A)
OPTION
—

14 CORES COMPOSITE CABLE

H-2695110056 ™
MAX 65MT @ 23 JRC SAPPLY

NCD-+4 5 g 3 3PLAY UNIT

’ 2a
GIRO __250V-MPYCYS-5

250V-DPYCYS-1.25 660V-TPYCYS-5.5 SHIP'S MAIN

LOG AC100/110/220/230V
Gps _ 250V-TTYCS-1 60Hz, ‘ac100/230V

C220
S0 20/60Hz. 1
S AC230V
50/60Hz. 3 ®
1kVA

Note: Eliminating the interference on frequencies used for marine communications and
navigation due to operation of the radar.
All cables of the radar are to be run away from the cables of radio equipment.
(Ex. Radiotelephone. Communications receiver and direction finder. etc)
Especially inter-wiring cables between scanner unit and display unit of the radar
should not run parallel with the cables of radio equipment.
Fig.1.14 GENERAL SYSTEM DIAGRAM OF
RADAR, TYPE JMA-9932-SA
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NKE-1089-7 SCANNER UNIT

250V-DPYCYS-1.25 )

14 CORES COMPOSITE CABLE

SHIP'S MAIN CIRCUT BREAKER
AC100/110V H-2695110056
50/60Hz, 1¢ , 100W SK-32C MAX 30MT ¢ 23 (JRC SAPPLY)
(5A) | (OPTION)
FLEXIBLE WAVE GUID

FR-9 (JRC SAPPLY)
3028

14 CORES COMPOSITE CABLE
H-2695110056 A
MAX 35MT ¢ 23 (JRC SAPPLY)

NCD-4263 DISPAY UNIT
4263

J f
GYRO 250V-MPYCYS-5

LOG —250V-DPYCYS-1.25 660V-TPYCYS-55 SHIP'S MAIN
AC100/110/220/230V
GPS 250V-TTYCS-1 60Hz, 19
AC220AC100/230V
60Hz, 50/60Hz. 1
600VAAC230V
50/60Hz. 3
800VA
Note: Eliminating the interference on frequencies used for marine communications and

navigation due to operation of the radar.

All cables of the radar are to be run away from the cables of radio equipment.

(Ex. Radiotelephone. Communications receiver and direction finder. etc)
Especially inter-wiring cables between scanner unit and display unit of the radar

should not run parallel with the cables of radio equipment.

Fig.1.15 GENERAL SYSTEM DIAGRAM OF
RADAR, TYPE JMA-9923-7TXA

1 23 9923


kami
9923

kami
4 2 6 3 

kami

kami
- 1 0 8 9 - 7

kami

kami
3028

kami

kami
AC100/230V

kami
50/60Hz, 1

kami
AC230V

kami
50/60Hz, 3

kami
800VA

kami
Φ

kami
Φ

kami
Φ


-1089-9

NKE-1089-9  SCANNER UNIT

250V-DPYCYS-1.25

14 CORES COMPOSITE CABLE

SHIP'S MAIN CIRCUIT BREAKER
AC100/110V H-2695110056
50/60Hz, 1 , 100W SK-32C MAX 30MT ¢ 23 (JRC SAPPLY)

(5A) | (OPTION)

FLEXIBLE WAVE GUIDE
FR-9 (JRC SAPPLY)

-3028

14 CORES COMPOSITE CABLE

H-2695110056 A
MAX 35MT @ 23 (JRC SAPPLY)

NCD-4263 DISPLAY UNIT
4263

J s
660V-TPYCYS-55 SHIP'S MAIN
AC100/110/220/230V
PS 250V-TTYCS-1 60Hz 19
Ag:ZCACIOO/BOV

o AC

' 50/60Hz. 1 ®
600VAxC230V

50/60Hz. 3®
800VA

Note: Eliminating the interference on frequencies used for marine communications and

GYRO ___250V-MPYCYS-5
LOG —250V-DPYCYS-1.25

navigation due to operation of the radar.
All cables of the radar are to be run away from the cables of radio equipment.
(Ex. Radiotelephone. Communications receiver and direction finder. etc)
Especially inter-wiring cables between scanner unit and display unit of the radar
should not run parallel with the cables of radio equipment.
Fig.1.16 GENERAL SYSTEM DIAGRAM OF
RADAR, TYPE JMA-9923-9XA
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-1087-6
NKE-1087-6 SCANNER UNIT
250V-DPYCYS-1.25 )
e
SHIP'S MAIN CIRCUIT BREAKER
AC100/110V
50/60Hz,1¢ ,100W SK-32C
(6A)
OPTION
P

14 CORES COMPOSITE CABLE

H-2695110056 N
MAX 65MT ¢ 23 JRC SAPPLY
NCUDU=2 ISFLAY UNIT
_J g
GYRO ~ZS0V-MPYCYS-S J 660V-TPYCYS-55
LoG _250V-DPYCYS-125 . SHIP'S MAIN
AC100/:AC100/230V
GPs _250V-TTYCS-1 60Hz, 1¢50/60Hz. 1 @
AC220/:AC230V

60Hz, 3¢50/60Hz. 30
600VA 800VA

Note: Eliminating the interference on frequencies used for marine communications and
navigation due to operation of the radar.
All cables of the radar are to be run away from the cables of radio equipment.
(Ex. Radiotelephone. Communications receiver and direction finder. etc)
Especially inter-wiring cables between scanner unit and display unit of the radar

should not run parallel with the cables of radio equipment.

Fig.1.17 GENERAL SYSTEM DIAGRAM OF
RADAR, TYPE JMA-9922-6XA
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NKE-1087-9 SCANNER UNIT
250V-DPYCYS-1.25 )
e
SHIP'S MAIN CIRCUIT BREAKER
AC100/110V
50/60Hz,1¢ ,100W SK-32C
(5A)
OPTION
—

14 CORES COMPOSITE CABLE

H-2695110056 T
MAX 65MT @ 23 JRC SAPPLY

4263

NCD-4263 DISPLAY UNIT

_J] ’

GYRO _250V-MPYCYS-5

LOG 250V-DPYCYS-1.25 660V-TPYCYS-55 SHIP'SAC100/230V
AC10050/60Hz. 1®

Gps _250V-TTYCS-1 60Hz, IAC220V
AC220.50/60Hz. 3¢
60Hz, I300VA
600VA

Note: Eliminating the interference on frequencies used for marine communications and
navigation due to operation of the radar.
All cables of the radar are to be run away from the cables of radio equipment.
(Ex. Radiotelephone. Communications receiver and direction finder. etc)
Especially inter-wiring cables between scanner unit and display unit of the radar

should not run parallel with the cables of radio equipment.

Fig.1.18 GENERAL SYSTEM DIAGRAM OF
RADAR, TYPE JMA-9922-9XA
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=16 COLLISION AVOIDANCE

......Problems of Collision Avoidance in Navigation .....................

Marine collision avoidance is one of the problems that have been recognized from of old. Now, it will
be described briefly who the collision avoidance is positioned among the navigational aid problems.

The navigation pattern of all mobile craft constitues a system with some closed loops regardless of the
media through which the mobile craft travels, whether air, water, the boundary between air and water, or
space. This pattern consists of two closed loops in principle, one of which is a collision with another
mobile craft and the other is a loop of finding a right and safe way to reach a predeterminate destination.
Fig.1.19 shows the conceptual diagram of navigation pattern by MR. E.W. Anderson. The closed loop
of collision avoidance is shown on the left side and the closed loop of finding a right course on the right

side.
Collision avoidance Destination Decision of course
Guide loop _ ;
Vessel’s spacing loop Pingby o
Traffic rule Course celstial
Calculation observation
o ) Dead reckoning
Collision avoidance loop f
ViSl(lial c q q Compass
an ourse and spee
radio watch pe and log
Control loop
Instrument
Judgment Maneuver . or

judgment

Ship traveling in controlled condition

Fig.1.19 Navigation Pattern

......Marine Accidents and ColliSIONS .....cccvviiiiiiiinnnennnencnnnnnnnees

Among marine accidents, collision accidents have been highlighted as the tonnages and speeds of ships
become higher along with the increase in traffic at sea. If a tanker carrying dangerous articles such as
crude oil collides with any other vessel, then not only the vessels involved with the accident but other
vessels in the vicinity, port facilities, inhabitants in the coastal area as well as marine resources may also
suffer immeasurable damages and troubles. Collision accidents have a high percentage of the marine
accidents that have occurred in recent years. To cope with these problems, any effective measures are
needed and some equipment to achieve collision avoidance requirements have been developed at rapid
strides.



1.6 COLLISION AVOIDANCE b

......Basic Concept of Collision Avoidance ...........c.ccocvievieneiannan.

There are two aspects in collision avoidance: collision prediction and avoidance. Collision prediction is
to predict that two or more vessels will happen to occupy the same point at the same time, while
collision avoidance is to maneuver vessels not to occupy the same point at the same time.

In practical operation of vessels, a spot of collision has to be deemed to be a single point but a closed
zone. This closed zone is conceptually defined as a CPA (Closest Point of Approach). In collision
prediction, the time to be taken until a ship reaches the CPA is defined as a TCPA (Time to CPA).
Fig.1.20 shows a diagram called “Collision Triangle”.

CPA TCPA (Time to CPA)
f -
-0 / -~ Target vessel

-
e g Colhsmn triangle //)
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Fig.1.20 Collision Triangle



......Relative Vector and True VeCtor ......coccivimiicieiiecreaccssesncreenes

From two points of view, collision prediction and avoidance, it is necessary to obtain the relative vector
of other ship for prediction and the true vector of other ship for collision avoidance in order to grasp
other ship’s aspect. The relationship between the relative vector and true vector is shown in Fig.1.21.
Both rough CPA and TCPA can be obtained easily from the relative speed vector of other ship. This
method has an advantage that the risks of collision with all other ships within the radar range can be
seen at a glance. On the other hand, the course and speed of other ship can easily be obtained from its
true speed vector, enabling other ship’s aspect to be seen at a glance. Thus, the aspects of other ships
(transverse, outsail, parallel run, reverse run, etc.) as described in the Act of Prevention of Collision at
Sea can be readily grasped. If there is a risk of collision with other ship, the operator can determine
which rule to be applied and how to operate own ship.

N N
4

Target ship

Vo - Own ship’s speed
True vector

i 0 o - Own ship’s course
Vr ; V¢ Other ship’s true speed
Vg © Other ship’s relative speed
0 1 - Other ship’s true course

0 g - Other ship’s relative course

0 4 - Aspect

Vi

Relative vector

Fig.1.21 Relative Vector and True Vector

......Radar and Collision AvoIdanCe .........ccvveceiiceeienceenceereannrennes

Radar is still playing an important roll for collision prevention and positioning. A plotter is used to
further enhance the radar functionality. The plotter is capable of plotting other positions of other ships in
3 to 6 minute intervals to monitor their movements. The plots of other ships represent their tracks
relative to own ship, and it is shown whether there is a risk of collision, namely CPA and TCPA can be
obtained. This method using a plotter is fairly effective, but the number of target ships, which are
manually plotted, is limited and it takes several minutes to measure those.
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NAME AND FUNCTION OF CONTROL PANEL SWITCHES

Screen Display Example
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[POWER] (Power Supply) Switch

This switch is used to turn the power on and off. The lamp lights when this switch is on.

When the power is on and it cannot be turned off for some reason, depressing this switch for five
seconds will force the power off.

[PWR ACK] (Power Alarm Acknowledgment) Switch

When this switch is set to ON, the lamp lights to start the system.

In order for this key to work, an external battery is required (normally a power supply separate
from the AC unit).

[TX/STBY] (Operation) Switch

The STANDBY will appear at the upper left of the radar display about 3 minutes after
the [PWR] switch is set to ON. Then, press this switch, and transmission will be started.
Pressing the switch during transmission sets the equipment to the standby state.

[ALARM ACK] (Alarm Acknowledgment) Switch
Press this switch to acknowledge a failure, approach of a target, or collision alarm.

[TUNE] (Turning) Control
Tunes the target signals to display the targets most clearly on the radar display.
Switching between AUTO and MANUAL can be done by pressing the knob.

[RAIN] (Rain/Snow Clutter Suppression) Control

Reduces the clutter echo caused by rain and snow.
Be careful not to set this adjustment too high. Setting this adjustment too high may cause the
target to be erased. Switching between AUTO and MANUAL can be done by pressing the knob.

[SEA] (Sea Clutter Suppression) Control

Reduces the clutter echo caused by the surface of the sea.

Be careful not to set this adjustment too high. Setting this adjustment too high may cause the
target to be erased. Switching between AUTO and MANUAL can be done by pressing the knob.

[GAIN] (Receiving Sensitivity) Control

Controls the radar receiving sensitivity.
Adjust the GAIN to a point where the background static does not interfere with operation.

[RANGE +/-] (Range Scale Select) Switch

Selects a range scale from 0.125 to 96 (or 120) nautical miles.

[EBL1] (Electric Bearing Line 1) Switch

Selects and displays EBL1. Switches between ON and OFF, and the function for which this
switch if valid. When depressed for two seconds or longer, this switch selects ON/OFF for the
floating setting.

[EBL2] (Electric Bearing Line 2) Switch

Selects and displays EBL2. Switches between ON and OFF, and the function for which this
switch if valid. When depressed for two seconds or longer, this switch selects ON/OFF for the
floating setting.

[EBL] (Electric Bearing Line) Control
Rotates the bearing of the EBL that is selected by EBL1 and 2.

[VRM1] (Variable Range Marker 1) Switch
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Selects and displays VRM1.
Switches between ON and OFF, and the function for which this switch if valid.

[VRM2] (Variable Range Marker 2) Switch

Selects and displays VRM2.
Switches between ON and OFF, and the function for which this switch if valid.

[VRM] (Variable Range Marker) Control
Changes the range of the VRM that is selected by VRM1 and 2.

[T/R VECT] (TM/RM Mode Select) Switch
Selects the ARPA vector display in the TM or RM mode.

[TGT DATA] (Target Data Setup) Switch

This switch is used to display numeric data of ARPA being tracked and AIS being displayed.
When this switch is depressed for two seconds, the numeric display next to symbols will be
turned on and off.

[ACQ MANUAL] (Manual Acquisition) Switch

This switch turns on and off manual acquisition of ARPA targets.
When this key is pressed, the cursor mode is changed to the manual acquisition setting mode.

[ACQ CANCEL] (Acquisition Cancel) Switch

This switch cancels the symbol and vector of an ARPA target being tracked, and stops tracking
the target.

If depressed for two seconds or longer, that tracking of all targets will be cancelled. (ARPA
display)

When using with AIS, pressing this for two seconds, all targets will be paused and displayed.

[DAY/NIGHT] (Day/Night Mode Select) Switch
Switches the screen color and brilliance according to the DAY, DAY2, NIGHT1 and NIGHT2
setting.

@ [AIS/ARPA]
Selects whether to use the ACQ MANUAL and ACQ CANCEL keys with ARPA or AIS.

@ [HL OFF] (Heading Line Off) Switch
The ship’s heading line (HL) can be cancelled as long as this switch is depressed.

@ [DATA OFF]
While this switch is depressed, graphics other HL, the range ring, EBL and VRM will be deleted
temporarily.

@ [PANEL] (Operation Panel Brightness) Switch
Controls the brightness of the controls and switches on the operation panel.

® [USER]
The registered function is called. Also, if an option is connected, then this is used to operate that
option.
At the time of factory shipments, it is set as ON of the function which switches the vector length
of "ARPA" in 60 minutes, and OFF.
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@ [OPTION1]
The registered function is called. Also, if an option is connected, then this is used to operate that
option.
The call of a MENU is assigned at the time of factory shipments.

@ [OPTIONZ2]
The registered function is called. Also, if an option is connected, then this is used to operate that
option.
The call of a TEST is assigned at the time of factory shipments.

@ [Trackball]

The trackball is used to move the cursor to arbitrary locations on the screen. It is used to make
settings in the various modes.
It is used to specify the center position of floating EBLs and specify the off center position.

@ [Left Trackball Button]

This button Is used to select various modes and confirm numeric input.
In the MARK mode, it is used to confirm the screen mark. During manual acquisition of ARPA,
it is used to confirm acquisition.

@ [Right Trackball Button]

In the MARK mode, this button is used to delete screen marks.
During manual acquisition of ARPA, it is used to release acquisition.

@ [BRILL] Control
Controls the brilliance of the entire display panel.
Brilliance knob is located right-hard if a screen.
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FUNCTION OF SOFTWARE BUTTONS

This radar provides software buttons on the screen which can be used to set important functions

directly and swiftly without opening a menu.
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By positioning the arrow cursor on the buttons indicated by [Eto
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in the figure above and then
pressing the left trackball button, the settings can be changed in the ways described below.




Range selection

Changes the radar range.

“+”.  Increases the range by one step. (The maximum range is 96 or 120 nautical miles.)
“”. Decreases the range by one step. (The minimum range is 0.125 nautical mile.)

RINGS indicator selection
Turns on and off the fixed distance scale display. When this is turned on, the intervals of the
range rings will be displayed. When this is turned off, then “OFF” will be displayed.

Pulse width selection

Select the pulse width. There are three pulse widths: Short pulse (SP), middle pulse (MP)
and long pulse (LP). The pulse widths that can be used depend on the range being used. Ifa
change cannot be made, then nothing will be displayed. This setting is stored for each range.

Tuning indicator mode

Sets the tuning mode to MANUAL or AUTO.
MANUAL — AUTO

Manual tuning — Automatic tuning

Bearing mode selection

This has the same function as the [AZI MODE] switch. It switches between North-up (true
bearing), Head-up (relative bearing) and Course-up. Each time this button is clicked it will step
through the settings in the following order: “N UP” = “C UP” = “H UP”

Motion mode selection
The screen display is changed between the True Motion (TM) and Relative Motion (RM)
displays. Clicking this button will switch between “TM” and “RM.” (R) indicates a relative trail.
(T) indicates a true trail.

Transmission/Standby selection

About three minutes after the [PWR] switch is turned on, the “PREHEAT” indication on the upper

left of the screen will change to “STANDBY.”

STANDBY: Indicates that the unit is in the standby state. Clicking the switch at this time will
change the unit to the transmission state.

TRANSMIT: Indicates that the unit is in the transmission state. Clicking the switch at this time
will change the unit to the standby state.

Change Interswitch connection

This is displayed if Interswitch is connected. The indicator shows the connected scanner and
the connection status of the indicator. When this switch is pressed, a menu to change the
connection states of the scanner and indicator will be displayed. The scanner and indicator
connection states cannot be changed, unless the master indicator is in the standby state.

AIS target refreshed (ACT)
When this switch is pressed, the AlS target will be activated.

AIS target deactivated (DACT)
When this switch is pressed, the activated AIS target is paused.

ARPA symbol indicator selection
Turns the ARPA symbol indicator on or off. The setting is changed each time this button is
clicked.

AIS symbol indicator selection

Turns the AIS symbol indicator on or off. The setting is changed each time this button is
clicked.
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Radar interference reflector function selection
Turns on and off the radar interference reflector (IR). The IR is turned on or off each time this
switch is clicked.

Radar reception scale (GAIN)
This indicates the degree the knob has been turned.

Sea clutter suppression function (SEA) selection
Selects either manual or automatic sea clutter suppression. The bar on the right indicates the
position in the manual mode.

Sea scale

This indicates the amount the knob has been turned in manual mode. When in auto
mode,“AUTO”will be displayed.

Rain/snow clutter suppression function (RAIN) selection
Selects either manual or automatic rain/snow clutter suppression. The bar on the right
indicates the position in the manual mode.

Rain scale

This indicates the amount the knob has been turned in manual mode. When in auto mode,
“AUTOwill be displayed.

Own ship’s trail indication interval function (TRACK) selection
Turns on and off the own ship’s trail indication interval.

Radar trail indicator function (TRAILS) selection
Sets the time intervals for radar trails. OFF, 0.5MIN, 1MIN, 3MIN, or 6MIN can be selected.

@ Image processing function (PROC) selection
Sets the image processing mode. OFF, PROC1, PROC2 or PROC3 can be selected.

@ Radar trail mode selection
Sets true trail or relative trail when operating the radar trail function.
“T” is displayed when true trails are used and “R” is displayed for relative trails.
This setting is also limited by the radar bearing mode.
When the North-up (N UP) mode is used, switching between “T” and “R” is possible.
When the Course-up (C UP) mode is used, only “T” is set.
When the Head-up (H UP) mode is used, only “R” is set.

@ Radar image enhance (ENH) function selection
Turns on and off the radar image enhance function. Itis turned on or off each time this switch is
clicked.

@ Cursor mode selection
Sets the cursor mode. Clicking this button will display a pull-down menu. After setting the
mode, the cursor can be moved and the left trackball button used to make various settings.
Because all the modes are to be used during radar transmission, a mode may not operate
properly if it is selected in the standby state.

@ Off center mode selection
This has the same function as the [OFF CENT] switch. Shifts the own ship position within the
screen (within 60% of the scope’s radius) to display a wider range in an arbitrary direction.
When this button is pressed when the system is already in the off center mode, then the off
center function will be turned off.
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@ Heading line off setting
Has the same function as the [HL OFF] key. While this switch is clicked, the heading lines (HL)
display will be turned off.

@) CPA RING indicator selection
Turn on and off the CPA RING display.
When the vector mode is TRUE, the CPA RING cannot be turned on.

MAP SHIFT
This is used to mode maps made by users.

@ DEPTH
This displays the depth received from external devices.
The @ button can be used to turn on and off the depth graph display.

DAY/NIGHT setting
This button selects the day or night mode. The mode changes each time this button is clicked.
There are four settings: DAY1— DAY2 — NIGHT1 — NIGHT2.

@ PANEL/BRILL VIDEO/BRILL ARPA setting
The modes PANEL, VIDEO, and ARPA which adjust luminosity are switched.
The mode changes each time this button is clicked.
There are three settings: PANEL—VIDEO—ARPA.

@ Brilliance adjustment
Each time this switch is clicked, it will go to the next of four (BRILL VIDEQO) or five (PANEL,
BRILL ARPA) brilliance settings.

@ Process setting function (FUNC) selection
Sets the process setting mode. OFF, FUNC1, FUNC2, FUNC3, FUNC4, or FUNC5 can be
selected.

@ ,®,® ,@ : EBL and VRM settings
The EBL1, EBL2, VRM1, and VRM2 switches are used to acquire operation rights.
They function in the same way as the EBL1 and 2 and VRM1 and 2 switches on the control
panel.
The numeric indicator switches are used to turn on and off the various EBLs and VRMs.
When a numeric indicator displays “OFF,” that means the corresponding indicator in the PPl is
off.
The switches on the control panel are used to move the EBLs and VRMs.

EBL1| [T051.0°
EBL2 [T135.0°
e VRM1| 10.30 | nm
oVRM2 0.60 | nm

t When ON: The numeric display is off.

When OFF: The numeric display is on.

This is used to turn ON and OFF either EBL or VRM operation, and turn ON and OFF the display.
The function that is valid is indicated by the inverted display.

EBL and VRM intersection identification marks

EBL1 starting point mode
Sets whether the EBL1 starting point is placed at the center of the own ship or at an arbitrary
position on the radar screen. This has the same function as depressing the EBL1 switch on the
control panel for a long period.
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C: CENTER Indicates that the EBL1 starting point is at the own ship position.

O: OFFSET Indicates that the EBL1 starting point is not at the own ship position.
In this state, the starting point may be at the cursor position or it may be fixed at an arbitrary
position on the screen. When the button is clicked, the starting point will move with the
cursor position, then when the left button is clicked the starting point will be fixed at the
cursor location.

L: After moving the L/L FIX EBL1 starting point, the starting point is fixed by the latitude and
longitude values.
If the starting point moves out of the screen, then it will be reset automatically so that the
starting point is at the own ship position.

Note: When the EBL1 starting point moves, the mode O or L is indicated by the position
selected among the EBL OFFSET ORIGIN menu.

EBL2 starting point mode

Sets whether the EBL2 starting point is placed at the center of the own ship or at an arbitrary
position on the radar screen.
Everything else is the same as that for the EBL2 starting point mode.

Speed unit setting

Sets the speed unit.

Clicking this button will open a pull-down menu. A unit can be selected from one of the
following. An alarm is activated if the selected speed unit is not connected to the radar.
Options: MANUAL, LOG (1-axis log), 2AXW (2-axis over water), 2AXG (2-axis over ground),
GPS

If the speed unit setting is “MANUAL,” then placing the cursor over the numeric section and left
clicking will allow numeric input.

SET/DRIFT
Turns on and off SET/DRIFT correction.
If CORRECTION is on for this setting, then “CORR” will be displayed next to the button. The
number displayed next to “CORR” at this time will be valid. Also, correction can only be set
when the speed unit is in the MANUAL or LOG (1-axis log) modes.
SET setting
Placing the cursor over the numeric section and left clicking will allow numeric input. This
setting is only valid if CORRECTION is ON.
DRIFT setting
Placing the cursor over the numeric section and left clicking will allow numeric input. This
setting is only valid if CORRECTION is ON.

Date display mode

Sets the date mode to be displayed on the screen.
: Turns off the time display.
: Global time display (UCT).
: Local time display (LOCAL).

ARPA, PAST POSN vector mode setting
These set the vector display mode.

T: True vector

R: Relative vector

These settings work concurrently.

2-10




@ Guard zone 1 ON/OFF function setting
Turns the guard zone 1 function on or off.

@ Guard zone 2 ON/OFF function setting
Turns the guard zone 2 function on or off.

MAIN MENU setting
This button has the same functions as the MENU switch on the control panel.
Clicking this button will display the “MAIN MENU.”

@ Pl menu setting
Clicking this button will open the “PI” menu.
This menu is used to set and display parallel index lines (PI).

GZ menu setting
Clicking this button will open the “GZ” menu.
This menu will turn on and off the range settings for guard zone 1 and 2.

TEST menu setting
Clicking this button will open the “TEST” menu.
Checks the operational status of the radar equipment.

& Navigation information readout (NAV)
Opens a list of navigation information files stored in the NAV/MAP INFO Menu.

) Personal code name (PIN)
Opens a list of personal code files in the PIN Menu.
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3.1 FLOW OF OPERATION

Attention

® Do not put anything on the operation panel. If you put anything hot on it, it

may be deformed.
® Do not apply sudden force to the operation panel, trackball and controls.

Otherwise, some failure or damage may result.

POWER ON AND START
THE SYSTEM

'

OBSERVE AND ADJUST
VIDEO

'

TUNING OPERATIONS

'

ACQUIRE AND
MEASUREMENT DATA

'

END THE OPERATION AND
STOP THE SYSTEM

Each operation will be described in detail below.
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Power ON and Start the System ...........................

Attention

Wait approximately 10 seconds before turning on the power again.

® A malfunction may occur if the power in the ship is suddenly interrupted during
operation of the radar. In this case, the power should be turned on again.

® Immediately after the radar is installed, if the system is not used for a long time,
or after the magnetron is replaced, warm-up the equipment in the standby mode
for 20 to 30 minutes before setting it to the transmit mode.

® If the warm-up time is short, the magnetron may cause sparks, resulting in an

unstable oscillation.

Start transmission on a short-pulse range and then send long pulses

sequentially. If the transmission is unstable in the meantime, reset the system

to the standby mode immediately and maintain it in the standby mode for 5 to 10

minutes before restarting the operation. Repeat these steps until the operation

is stabilized.
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1 Check that the ship’s mains are turned on.

2 Press‘
Orange lamp on -

The warm-up time will appear.

3  Wait for completion of warm-up
When the warm-up time expires, the warm-up time screen disappears and
the PREHEAT display on the upper-left corner of the radar display is
changed to STANDBY .

TX
4 Press STBY .

The radar transmission and the scanner start rotating.
The STANDBY on the upper-left corner on the radar display is changed
to TRANSMIT .

Attention: Even if is pressed before STANDBY is displayed, radar

transmission is not performed.

The method of transmission in case of emergency.

1 Check that the ship’s mains are turned on.

2 Press. ‘ (Powe) ’
Orange lamp on —

The warm-up time will appear.

3 A push of the 5 seconds or more vanishes the display of

warm-up time.
The radar transmission and the scanner start rotating.
The STANDBY on the upper-left corner on the radar display is changed
to TRANSMI

Note:
In the moment sag of a power supply, and the case of an unusual
operation outbreak, it can transmit, immediately after rebooting the power
supply.
Please do not use emergent transmitting operation except the above.
The life of a magnetron will be shortened if the warm-up is not completed.
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ObserveandAdjustVideo................................

L
1 Press |rance| to set the range to the scale required for
target —

observation.

2 Turn the or monitor brilliance knob.

Adjust to obtain the clearest targets.

Attention

® [n the AUTO SEA mode, there are cases in which the targets are not displayed
because the sea clutter returns are suppressed in a simple way.
Use the normal [SEA] control during sailing under normal conditions.

® In the AUTO RAIN mode, there are cases in which the targets are not displayed
because the rain/snow clutter returns are suppressed in a simple way.
Use the manual [SEA control during sailing under normal conditions.

® The AUTO SEA and AUTO RAIN mode cannot be used concurrently. If one is
set to AUTO mode, the other will be set to MANUAL mode.
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In case of Using AUTO SEA/SEMI AUTO:

AUTO 1 Press . Or, when the @ button on

SEA
the screen is pressed, AUTO is set.
The AUTO Menu will appear.
SEAAUTQ]is displayed at the lower left of the radar
screen.

SEMI AUTO [ I o ¢-T13 Or, when the @ button on

Cancellation 1

Note:
mode.

SEA

the screen is pressed,SEMI AUTO is set.

The SEMI AUTO Menu will appear.
SEA[Ais displayed at the lower left of the radar
screen.

Press . Or, press the @ button

SEA
on the screen.

AUTO is released.
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TRAILS
PROC [PROCH

1

U

GAIN [ |
[SEA|[ AUTO |
—— |
TRACK | 3min
TRAILS
PROC |PROC1

TRAILS
PROC [PROCH

When setting AUTO SEA / SEMI AUTO, the AUTO RAIN is set to the MANUAL
Both AUTO SEA and AUTO RAIN cannot be set at the same time.



In case of Using AUTO RAIN:

GAIN
e s
1 Press \' Or, press the [SEA —>»RAIN| _ |
\ TRACK | 3min
TRAILS
button on the screen . PROC [PROCT
RAIN is displayed on the radar []

screen. {}

SEAJL . .,....]

SLULLICUE] 1 AUTO is released using the same [RAIN| [ AUTO |
procedure that was used to set it. TRACK | 3min |

TRAILS
PROC [PROCI
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TuningOperations.......................................
Attention

® When the receiver is detuned, the best video may not be obtained even if the
maximum bar graph is displayed on the AUTO TUNE tuning indicator. In this
case, adjust the [TUNE] control manually so that the best video is presented.

1 Press <+ | and select any range scale from 0.125 to 96
“NSEL (or 120) NM. (The current range scale is
displayed at the upper left of the radar
display.)

The range scale becomes shorterby == pressing and longer by

pressing +
2 ROTATE .

Adjust the video to present the clearest targets.
If there is no adequate target, adjust [TUNE] control to indicate the maximum
bar graph on the turning indicator at the upper left of the radar display.

In case of Using AUTO TUNE: | AUTO
1.SEA/RAIN
1.MANUAL ]
1 Press . Or, press MANUA 2.TUNE
button. __ [ |MANUAL [m]AUTO

“AUTO” in “2. TUNE” will be set and AUTO}" will
appear at the upper left of the radar display.

O:LLLENN] 1  Repeat the procedures up to step 2
in case of using AUTO TUNE.

“MANUAL"In“2. TUNE"will be set andAUTOJat
the upper left of the radar display will change

toMANUAL"and AUTO TUNE mode will be

cancelled.

0. EXIT
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AcquireandMeasurementData...........................

For detailed operations for data acquisition and measurement, refer to Section 3.4 “BASIC
OPERATIONS” and Section 4 “MEASUREMENT OF RANGE AND BEARING”.

End the Operation and Stop the System=---------«--r-uverr-.

_TX

The radar transmission will end and the scanner will stop rotating.
The indication TRANSMIT will be changed to STANDBY .

Maintain the “STANDBY” mode if radar observation is restarted in a

relatively short time. Observation can be restarted simply by pressing
the [TX/STBY] switch..

2 Press ‘ ‘

The power will be turned off. Orange lamp Off — ‘ ‘

Note: When "PWR" is lit, data is being written to internal memory, so do not
open the shipboard breaker.

Also, when turning on the power supply again, be sure that the green
PWR switch lamp is off before pressing "PWR".
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3.2 MENU COMPOSITION

The Menu system of this radar equipment consists of the Main menu, Subl menu, Sub2 menu and
Test menu.

Click @ button on the screen.

— | MAIN MENU | 4.U SUB1 MENU |
1IR
: SETTINGT
[ ]oFF (m] ON I |
2.TGT ENH 2. LEVEL \
@oFr  [JON 3.[  NAV/MAP INFO |
3.PROCESS
[2PROC1 _ [v] 4 TRACK |
4. FUNCTION 5. ARPA |
[1.FUNC OFF | 6| PIN |
5.EBLT
[W]CENTER [ ] OFFSET 7| ISW |
6.EBL2 8. [EBL MANEUVER |
[W]CENTER [ ] OFFSET o SUB2 MENU |
7.| DATA OFF \
8. SUB1 MENU \
9.| CODE INPUT \
0.] EXIT | 0.] EXIT |
— | TEST MENU | —l\ SUBZ MENU |
1.[  SELF CHECK | 1. | COLOR |
2. | PANEL TEST \
3. ARPATEST |
4MAG CURRENT
(W] OFF [JoN
5PM
[m] OFF [ JoN
6. ERRORLOGGING |
7. SYSTEMINFO |
0.] EXIT | 0.| EXIT |

The Main menu consists of the items of signal processing functions and EBL control, and
other functions are included in the Sub1 menu. The video color setting is included in the Sub2
menu.The Test menu consists of the items of input monitoring and Self-diagnostic functions.

Note: When the unit is shipped from the factory, this is set in "OPTION2" or the "MENU" key.
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A. Main menu

1

B. Sub1 menu

Note: When the unit is shipped from the factory, this is set in "OPTION2" or the

"MENU" key.

Displaying the Main menu.

Click the @ button on the
screen.

The main menu will appear.

Ending the Main menu.

Click the [EXIT| button on the
screen.

The MAIN Menu will be closed.

Displaying the Sub1 menu.

Click the button on

the screen.
The SUB1 Menu will appear.

Ending the Sub1 menu.

Click the [EXIT| button on the
screen.

The SUB1 Menu will be closed.
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\ MAIN MENU

1.IR

[ JoFF

(w] ON
2.TGT ENH
(W] OFF [ ]oN
3.PROCESS
| 2.PROCI ]
4 FUNCTION
[1.FUNC OFF
5.EBL1
[m]CENTER [ | OFFSET
6.EBL2
[m]CENTER [_] OFFSET

7. DATA OFF \
8. | SUB1 MENU \
9. CODE INPUT \
0. EXIT |
| SUB1 MENU |
1. SETTING \
2. LEVEL \
3. NAV/MAPINFO |
4. | TRACK \
5. ARPA \
6. PIN \
7.| ISW \
8.| EBL MANEUVER |
9. SUB2 MENU \
0. EXIT




C. Sub2 Menu
| SUB2 MENU |
1 Displaying the Sub2 menu. 1. GOLOR |
Press MENU, then and
or press [MENU| then
MENU and MENU|
The TEST Menu will appear.
2. Ending the Sub2 menu.
0. EXIT
Press EXIT| or MENU|
The Sub2 Menu will be closed.
D. Test menu
1 Displaying the Test menu. | TEST MENU |
1. SELF CHECK |
Click . 2. | PANEL TEST \
3. ARPATEST \
The TEST Menu will appear. 4MAG CURRENT
[m) OFF [ )oN
5.PM
[m) OFF [ )oN
6. ERRORLOGGING |
2 Ending the Sub1 menu. 7.  SYSTEMINFO
Click [EXIT| or MENU|
The Sub2 Menu will be closed.
0. EXIT
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3 .3 PREPARATION

This control is used to tune the receiver.

If the receiver is detuned from the best level, the receiving sensitivity falls, and the targets on a long
range or the small targets on a short range may be overlooked.

In manual tu