THE MARINE RADAR
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Basic terms
radar cathode ray tube (CRT) screen
tracking console presentation
range radar repeater bearing cursor
bearing radarscope range
target scope strobe
reference source plan position indicator pip
echo (PPI) readings
scanner LOP tuning of radar
radar beam true motion radar errors

indirect echo
side-lobe effect
radar range
scanning
display

relative motion radar
racon

CPA

TCPA

bearing resolution
range resolution
radar shadow
multiple echo
false echo

Radar is a word derived from "radio detection earthing". It is of great practical
value to the navigator in the piloting waters. Radare not only used to locate
navigational aids and to perform radar navigatioat, they are also used for tracking

other vessels in the vicinity so as to avoid ritkdalision.

Radar determines distance to an object by meagthie time required for a radio
signal to travel from a transmitter to the objentl aeturn. Such measurements can be
converted into lines of position (LOP’s) compriseficircles with radius equal to the
distance to the object. Since marine radars usectnal antennae, they can also
determine an object’s bearing. However, due tdétsign, a radar’s bearing measurement
is less accurate than its distance measurementershadding this concept is crucial to
ensuring the optimal employment of the radar fée savigation.



Insert the missing words
Radar is a word derived from "radio detection and ". It is of great practicgl
value to the navigator in the watergdaRa are not only used to locate
navigational aids and to perform radar navigatut,they are also used for
other vessels in the vicinity so as to avoid ritkdalision.

Radar determines distance to an object by mewgthte time required for a radjo

signal to travel from a to the objed eeturn. Such measurements can be
converted into lines of (LOP’s) comptisécircles with radius equal to the
distance to the object. Since marine radars ustdinal , they can also

determine an object’'s bearing. However, due todésign, a radar’s
measurement is less accurate than its distanceuneeasnt.

Thebasic principle of radar is to determine the range to an objec¢taget” by
measuring the time required for an extremely spatse of very high radio frequency,
transmitted as a radio wave, to travel from a efee source (own ship) to a target and
return as a reflected echo. The radar antenna(ctie scanner) rotates to scan the entire
surrounding area. Bearings to the target are datedrby the orientation of the antenna
at the moment when the reflected echo returns.

Supply the appropiate term

The basic principle of radar is to determine theadius/range/circleto an object or
"target” by measuring the time required for an exiely shorfpost/pump/pulseof very
high radio frequency, transmitted as a radio wavéravel from a reference source (own
ship) to acharge/target/placeand return as a reflected echo. The radar ant@atied
the scanner) rotates see/scan/screethe entire surrounding area. Bearings to the targe
are determined by the orientation of the antennsghatmoment when the reflected
signal/echo/soundeturns.

| Complete the text below




Thebasic principle of radar is to determine the ...............] r.target" by measuring the
time required for an extremely short pulse of vieigh radio frequency, transmitted as a
radio wave, to travel from a reference source (ostnip) to a target and return

The radar antenna (called the ) rotatesan the entire surrounding area.
Bearings to the target are determined by the aimmt of the antenna at the momeént
when ..., .

The radar incorporatesdasplay device i.e. a cathode ray tube located within a console
called a radar repeater. The most common of susplagis is called the plan position
indicator scope, or PPI. Bearing on the PPI scepedicated around the periphery of the
screen. On ships having a gyro compass the disglay gyro input and the presentation
is oriented so that the true north lies under the @egrees mark. Most radars are now
fitted with bearing cursors and range strobes. lesantenna rotates a thin line sweeps
around the center of the screen and illuminatépants” any objects within the range of
the radarscope. The presentation of objects isctall'pip" or "blip".

Insert the missing term

The radar incorporates a , l.e. a cathay tube located within a console
called a radar
The most common of such displays is called the plasition indicator scope, or

Bearing on the PPI scope is indicated around énplpery of the

On ships having a gyro compass the display hasra igput and the presentatlon
oriented so that the true lies unded@itiedegrees mark.

Most radars are now fitted with bearing cursors emdje strobes.

As the antenna rotates a thin line sweeps aroundehter of the screen and illuminates
or "paints" any objects within the range of the

The presentation of objects is called a " " or "blip".

S

Factors Affecting Radar Interpretation

» Radar’s value as a navigational aid depends omdkeator’'s understanding its
characteristics and limitations. Whether measutimegrange to a single reflective



object or trying to find a shoreline lost amid sevelutter, knowledge of the

characteristics of the individual radar used aveiat.

Marine radars are usually short range radars tteatused by ships to pinpoint
locations about other ships and land in the arka.filequencies with which these
radars are operated are known as x-band or s-agdencies. The x stands for
secret, as the ship radar was mainly a hidden émcuwhile used for the purpose
of tracking ship during the Second World War. Tretasds for small range in the
second type.

Complete the text below

[

Radar’s value as a navigational aid depends onrn@aégator’s understanding it
................ F=19 [0 [

Whether measuring the range to a single reflectolgect or trying to
.......................... lost amid severe clutianowledge of the characteristics of the
individual radar used are crucial.

[@]

Marine radars are usually short range radars thateaused by ships t
.............................. about other shipsldand in the area.

The frequencies with which these radars are opdrate known as x-band or 5-
band

The x stands for , as the ship rada mvainly a hidden frequency
while used for the purpose of tracking ship during Second World War.
The s stands for ..........cccccuveeee in theosel type.

Radar Resolution
There are two important factors in radar resolutl@aring resolution and
range resolution.

Bearing Resolution

Bearing resolution is the ability of the radar tepliay as separate pips the
echoes received from two targets which are atah@esange and close
together. It is proportional to the antenna leragtd reciprocally
proportional to the wavelength.

Supply the missing word

Radar Resolution
There are two important factors in radar : bearing resolution and
range resolution.

Bearing Resolution
Bearing resolution is the ability of the radar tepdiay as separate pips the

together.

received from two targets which atbeasame and close




It is proportional to the antenna length and reagplly proportional to the

Range Resolution

Range resolution is the ability to display as safeapips the echoes
received from two targets which are on the sameiigeand close to each
other. This is determined by pulselength only. Bcally, a 0.08
microsecond pulse offers the discrimination betttan 25 meters as do so
with all Furuno radars.

Test targets for determining the range and beagsglution are radar
reflectors having an echo area of 10 square meters.

Read the text below and separatae the words in easkntence

Range Resolution
Rangeresolutionistheabilitytodisplayasseparatepgesthoes
receivedfromtwotargetswhichareonthesamebearingasekteach
other.Testtargetsfordeterminingtherangeandbeasogrgonareradar
reflectorshavinganechoareaoflOsquaremeters.

Bearing Accuracy

One of the most important features of the radapis accurately the

bearing of a target can be measured. The accufdmadng measurement
basically depends on the narrowness of the radanbEowever, the

bearing is usually taken relative to the ship’sdieg, and thus, proper
adjustment of the heading marker at installaticemismportant factor in
ensuring bearing accuracy. To minimize error wheasaring the bearing of
a target, put the target echo at the extreme paositn the screen by selecting
a suitable range.

TRUE or FALSE?

Bearing Accuracy
- One of the most important features of the gyro casspis how accurately the
bearing of a target can be measured.
The accuracy of bearing measurement basically dlspen how wide the radar
beam is.
The bearing is usually taken relative to the shgosrse.
So, proper adjustment of the heading marker aaliasbn is an important factg
in ensuring range accuracy.
To minimize error when measuring the bearing cdrget, put the target echo|at
the closest position on the screen by selectingtalde range.

—




Discussion:
Work in pairs and discuss the above text usingjtestions above:

What are the main uses of marine radar?

Explain the basic principle of the radar function.

How does the radar determine distance to an object?
What do the directional antennae enable?

How are the bearings determined?

What is a PPI1?

How is the presentation oriented in radars withgie input?
What happens on the radarscope as the antennaesfdtat
Explain the concepts of difraction, attenuation eafdaction.

© ©® N s DR

10.What are the factors affecting the interpretatibthe radar picture?
11.What is bearing resolution?

12.What is range resolution?

13.When do the radar shadows occur?

14.What is the cause of the multiple echo?

15.What are the two instances of false echoes?

16.What is the accuracy of the radar bearings andefang

17.Explain the difference between a true and relatietion radar.

18. Explain the difference between mtband or s-bandadar.

19. Why is tracking ships compulsory?



1. OPERATION

1.1 Controls

e
=

How to remove the hard cover

Place your thumbs at the center

of the cover, and then lift the cover while
pressing it with your thumbs.

—

Cursor Pad
Chooses menu items;
adjusts VRM, EBL and cursor.

Chooses display mode.
Opens/closes menu;

escapes from current operation.
Opens dialog box for adjustment
of gain, A/C SEA, A/C RAIN.
Chooses radar range.
Enables/disables guard alarm.
Turns EBL on/off.

Turns VRM on/off.

Shortcut key

Qutputs chosen target’s L/IL
position to plotter.

Short press: Turns power on.
Long press: Turns power off.
Momentary press: Opens dialog box for
(power turned on) adjustment of display

Display unit

contrast, brilliance
and mode (TX, ST-BY)
selection.




1.2 Indications

Range T Bnm
Range ring — .l o5

interval

- ZOOM w58
Zoom / [WATCH],

Simulation mode

1. OPERATION

2
Watchman ] . //,\
Guard = F . //,.T
zone \7/ Ngar”
Cursor i‘ %,
VEM 7:_—;:,

Range, —=

XTE (Cross-track error)

EBL/VRM Box
EBL bearing —»
VRM range —»|

r=— Echo trails

-s— Guard alarm (IN or OUT)
~=— Echo stretch

~— Interference rejector
"~ Rain clutter suppressor

— EBL

& :
v
'
v

Heading line

r<— Range rings

306°

Appropriate sensors required to display nav data.

Indications

fh9 856nm 9 -
XTE  0.39nm ©® 1550
Trip meter Position — Position
34°22.539 N
136°07.516 E
EBL  45.0° RNG 06.2nm
vem  1.25 + BRG 283 20 — Range, bearing and
: TTG: 02H21M time-to-go to cursor

location

(Cursor latitude and
longitude position
also available if radar
is interfaced with

a navigator.)

About the LCD

The high quality LCD displays better than 99.99% of its picture elements. The remaining 0.01%
may drop out or light, however this is not an indication of malfunction; it is a characteristic of the

LCD.




Part Il.

Operation of the Marine Radars
The operation of thenarine radars can be explained as follows:
There is an antenna on the top of the radar thatreeusly rotates and flashes

The flashes actually are frequency beams tharamneritted from the radar to
find out whether there any objects present in tité pf the ship

The frequency and the time taken by the flashestton (reflections) to the radar
receiver of the ship helps to find out whetherrnhgte of the boat can be
continued with or not

On the display screen, the reflections can be seé¢hat identifying the actual
distance of the objects can be even more easy

= -7
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The operation of thenarine radars can be explained as follows:
There is an antenna on the top of the radar thatreeusly rotates and flashes

The flashes actually are frequency beams tharamnsritted from the radar to
find out whether there any objects present in tité pf the ship

The frequency and the time taken by the flashestton (reflections) to the rada
receiver of the ship helps to find out whetherrnhgte of the boat can be
continued with or not

=

On the display screen, the reflections can be seé¢hat identifying the actual
distance of the objects can be even more easy
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Interpretation of information on a radarscope

Interpretation of information on a radarscope isalvays easy and requires much skill
of the radar operator to obtain correct readinges€ are affected by unfavorable
meterological conditions, possible component fadyibad tuning errors.

Among the factors producing errors in interpiietatire:bearing resolution,
range resolution, radar shadows, multiple echaedfalse echoes.

- Bearing resolution is the minimum difference in bearing between temeéts at
same range which can be seen clearly. If twoabbj@re close together their pips
may merge giving the impression of one target o8lych faulty presentations often
appear in coastal areas ("false shoreline").

- Range resolution is the minimum difference in range between tgects at the
same bearing to be clearly distinguished on tharrdi$play. False interpretation may
occur if small boats or rocks are merged with tharsline.

- Radar shadowsccur when a large radar target masks another sijaitt positioned
behind it or when an objeet is obscured by theature of the Earth.

- The multiple echooccurs when a radar beam bounces back and forthebetthe
ship and a relatively close-in target, i.e. anosiep.

- A false echas a type of false pip that appears on the displagre there is actually
no target at all. It occurs when a part of the gynes reflected to the antenna from a
part of the ship's structure (indirect echo) oenergy from side lobes (in addition to
the main lobe of the radar beam) is reflected lgch target (side-lobe effect).

In piloting most radar bearings are accurate aalyvithin 3 to 5 degrees. A well-
tuned radar gives ranges precise to within +10@syaut to the radar horizon. Therefore
radar range LOP's are preferred over radar bearings

In a true motion radar, one's own ship and otheving targets move on the PPI in
accordance with their true courses and speedsfiddt targets appear as stationary
echoes. It needs own ship's speed and course inputelative motion radar the position
of one's own ship is usually fixed at the centréhef PPI, and all detected targets move
relative to one's own ship.

- Bearing resolution is the minimum difference in bearing between tameéts at
same range which can be seen clearly. If twoatdjre close together their pips
may merge giving the impression of one target o8lych faulty presentations often
appear in coastal areas ("false shoreline").

- Range resolution is the minimum difference in range between teocts at the
same bearing to be clearly distinguished on tharrd$play. False interpretation may
occur if small boats or rocks are merged with thersline.

- Radar shadowsccur when a large radar target masks another sinjaitt positioned
behind it or when an objeet is obscured by theature of the Earth.

- The multiple echooccurs when a radar beam bounces back and forthebetthe
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ship and a relatively close-in target, i.e. anosiep.

- Afalse echas a type of false pip that appears on the displagre there is actuall
no target at all. It occurs when a part of the gnes reflected to the antenna from

part of the ship's structure (indirect echo) oenkrgy from side lobes (in addition

the main lobe of the radar beam) is reflected lmych target (side-lobe effect).

to

Basic Block Diagram of a Radar

Antenna Transmitted Signal

(Radar Pulse) |
N
Antenna - T N -
Echo
l : : \ -— Antenna Assembly
o
e E O 090
. _ Video
Transmitter Reciever )
| 270¢.
Time \
Base ]
Modulator
Transceiver Screen
Power‘Supply

A PPI Radarscope, with Range Rings llluminated




A False Shoreline Caused
Tug and Tow Merged Because by Lack of Bearing Resolution
of Lack of Range Resolution

12



IMO STANDARD MARINE COMMUNICATION PHRASES

[11/6.2.2 - NAVIGATIONAL ASSISTANCE SERVICE
6.2.2.1- Request, identification, begin and end

Is shore based radar assistance available?

- Yes, shore based radar assistance available.

- No, shore based radar assistance not available.

- Shore based radar assistance available from ... UT® ... UTC.

Do you want navigational assistance to reach ... ?
- Yes, | want navigational assistance to reach ... .
- No, | do not want navigational assistance.

What is your position?
- My position ... degrees from ... distance ... kilogtres/nautical miles.

How was your position obtained?

- Position obtained by GPS.

- Position obtained by DECCA.

- Position obtained by RADAR.

- Position obtained by cross-bearing.

- Position obtained by astronomical observation.
- Position obtained by ... .

Repeat your position for identification.

| have located you on my radar screen - your pasiti... degrees from....
| cannot lacate you on my radar screen.

What is your present course and speed?

- My present course ... degrees, speed ... knots.

What is course to reach you?
- Course to reach me ... degrees.

Is your radar working?
- Yes, radar working.
- No, radar not working.

What range scale are you using?
- lamusing ... miles range scale.

Advise you change to larger range scale.
Advise you change to smaller range scale.
You are leaving my radar screen.

Change to radar ..(name)VHF Channel ... .
Changing to radar ... Jame)VHF Channel... .
| have lost radar contact.

13
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A. Comprehension & vocabulary

A.1 Decide whether the following statements aredror false:
1. The pulses transmitted from the ship's antennaedlected from the targets and
are received and displayed on the screen.

2. Radar is based upon the time interval betweenrtresinitting of the pulse and
the return of its echo.

Range resolution requires two targets to be seghratbearing.
CRT is short for Cathode Ray Tube.

CPA is short for Closest Point of Approach.

TCPA indicates the time of CPA.

In the Head up display the radar display bearbedrue north.
In the North-upward display the north is 0° on deplay.

© N o O A~

A.2 Explain the terms

Ramark Racon CPA TCPA gain CRT PPl VRM asdutter rain clutter

Consult any handbook on marine radars on the weh gour library!

A.3 Complete the text below with the appropriate words:
bearings distance crossing bearings radar |amarks

Determining ship's position by radar
There are three ways, generally, of determiningothegtion of a vessel by 1.

The first is by determining the distances to kn@wvn . This method is useful
when you are not sure of the 3. of tleesbmarks either because of gyro
error or uncertainty of the magnetic compass.

The second is by obtaining the true bearing and 4. from known landmark. In
this case you only need one object clearly vistimigadar.

The third would be by 5. such as tanigeatings.

A.4 Choose the right answer:
1. The ability of a radar to distinguish separate étgsgpn the same bearing, but having
small difference in range, is called:
a) bearing resolution
b) range resolution
c) range elongation
d) propagation

2. The maximum measurable range of a radar set depends
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a) peak power in relation to the pulse repetition rate
b) beam width

c) range resolution

d) refraction

3. The common wave length in a marine radar is:
a) 3and 10 cm
b) 3 and 10m
c) 600 m
d) 500 kilocycles

4. Of the following the most accurate position by nafibais:
a) radar range and visual bearing
b) intersection of radar range circles
c) radar range and bearing
d) intersection of two radar bearings

5. You are observing a pip of a small ship by raBatween you and the ship is a point
of land. You are not able to see the pip because of

a) poor bearing resolution
b) super-refraction
c) shadow effect

d) side lobes
6. When the range of a ship is decreasing ande#sitg remains constant,the ships are
on:
a) parallel courses
b) opposite courses
c) diverging courses
d) collision courses

A5 . Supply the right term:

The radar display is often referred to as the (PPI). On a PPI, the sweep
appears as a radial line, centered at the centethef and rotating in
synchronization with the antenna. Any returned __ causes a brightening of the
display screen at the bearing and of tiexblBecause of a luminescent coating
on the inside of the tube, the glow continues dftertrace rotates past the .Ona
PPI, a target’s actual range is proportional to its from the center of the scope. A
moveable helps to measure ranges and gearim the “headingupward”

, Which indicates bearings, theofdpe scope represents the direction
of the ship’s . In this unstabilized preagan, the orientation changes as the
ship changes . In the “north-upwar@sentation, gyro is
always at the top of the scope.

A6 Match the term with the right definition:
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multiple echo

the minimum difference in bearing the azimuth two
targets at same range which can be seen clefriyol
objects are close together their pips may mergagithe
impression of one target only. Such faulty predsora
often appear in coastal areas ("false shoreline™).

false echo

the minimum difference in distance between twpecis
at the same bearing to be clearly distinguishedhan
radar display. False interpretation may occur ifakn
boats or rocks are merged with the shoreline.

>

bearing resolution

These occur when a large radar target masks another

small object positioned behind it or when an objeet
obscured by the curvature of the Earth.

radar shadows

This occurs when a radar beam bounces back anl|fort

between the ship and a relatively close-in target,
another ship.

range resolution

A type of wrong pip that appears on the display nehe
there is actually no target at all. It occurs wiaepart of
the energy is reflected to the antenna from a phathe
ship's structure (indirect echo) or if energy frade
lobes (in addition to the main lobe of the radaarbgis
reflected back by a target (side-lobe effect).

A7 Writing and speaking skills

Write down the operation of the radar using the Ba®8lock Diagram of a Radar and
then present it orally to the student next to you.

Antenna Transmitted Signal

Antenna -

(Radar Pulse) |

iy
ifE

-— Antenna Assembly

Q

Transmitter

e E O 000

Video
Reciever

270 e

i

Modulator

Time
Base

Transceiver Screen

180

Power‘Supply
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B. Grammar

B.1 Supply the right link word to camplete the sentes below. The meaning of the
link word is given in brackets:

Radar provides a means of fixing the ship's pasitione) 1. other methods
may not be available.

(Reasonp. both range and bearing could be @ztaonly one identifiable
object is necessary.

(Condition)3. a visual bearing is available, indaubtedly , more reliable
than any radar bearing.

(Reasony. radar range is more accurate thadea bearing, the best fix is
obtained by two or more ranges.

Fixes(relative)5. are obtained by a bearing and raregess accurate
(comparisonk. those obtained by using intersecéinge areas.

B.2 Re-write all instances in the reading text wieethe word radaroccurs as a "noun
"and as a "noun modifier ":

NOUN NOUN MODIFIER

true motion radar radar shadow

B.3 Supply the correct form of the verb in brackets

Various aids to radar navigati¢develop)l. to aid the navigator(gearch)
2. for radar targets andamplify) 3. the echoes. Corner
reflectors(fit) 4. generally on the tops of buoys or on cornered buRgslar
beacons are transmittdigperate)s. in the marine radar frequency band.
Racon(provide)6. both bearing and range to the targkRamark
(provide)7. bearing information only. Howeverewithe Ramark
installation(delect)8. as an echo on the radarscope, tge (tze)

9. available too.
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Writing skills

C.1 Summarize the reading text using the answersh® questions below as a guide:
20.What are the main uses of marine radar?

21.Explain the basic principle of the radar function.

22.How are the bearings determined?

23.What is a PPI?

24.How is the presentation oriented in radars withgye input?
25.What happens on the radarscope as the antennesfdtat
26.What are the factors affecting the interpretatibthe radar picture?
27.What is bearing resolution?

28.What is range resolution?

29.When do radar shadows occur?

30.What is the cause of the multiple echo?

31.What are the two instances of false echoes?

32.What is the accuracy of the radar bearings andefang

33.Explain the difference between a true and relatieéion radar.

A PPI Presentation Oriented A PPI Presentation Oriented
to True North Relative to Ship’s Head




FURTHER READING

RADAR OBSERVATION
GENERAL

Minimum Range

The minimum rangeRmin is defined by the shortest distance at whicmgua
scale of 1.5 or 0.75 nm, a target having an echaiag of 10 square meters
is still shown separate from the point representigantenna position.

It is mainly dependent on the pulse length, antdéraight, and signal
processing such as main bang suppression andldjgaatization. It is good
practice to use a shorter range scale as famgagei favorable definition or
clarity of picture. The IMO Resolution A. 477 (Xi&nd IEC 936 require the
minimum range to be less than 50m.

Maximum Range

The maximum detecting range of the radRmax varies considerably
depending on several factors such as the heigheaintenna above the
waterline, the height of the target above the gensize, shape and material
of the target, and the atmospheric conditions.

Under normal atmospheric conditions, the maximungeais equal to the
radar horizon or a little shorter. The radar hamimlonger than the optical
one about 6% because of the diffraction propertyefradar signal. It
should be noted that the detection range is redoggxutecipitation (which
absorbs the radar signal).

X-BAND and S-BAND

In fair weather, the above equation does not gisigificant difference
between X and S band radars. However, in heavygita&ton condition, an
S band radar would have better detection than X ban

Radar Resolution
There are two important factors in radar resolutb®aring resolution and
range resolution.

Bearing Resolution

Bearing resolution is the ability of the radar tepliay as separate pips the
echoes received from two targets which are atah@esange and close
together. It is proportional to the antenna leragtd reciprocally

proportional to the wavelength. The length of theeana radiator should be
chosen for a bearing resolution better than 2.83)IResolution). This
condition is normally satisfied with a radiatorlo2 meters (4 feet) or longer
in the X band. The S band radar requires a radidtabout 12 feet (3.6
meters) or longer.

Range Resolution
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Range resolution is the ability to display as safgapips the echoes
received from two targets which are on the sameigeand close to each
other. This is determined by pulselength only. Bcally, a 0.08
microsecond pulse offers the discrimination betttan 25 meters as do so
with all Furuno radars.

Test targets for determining the range and beagsglution are radar
reflectors having an echo area of 10 square meters.

Bearing Accuracy

One of the most important features of the radapis accurately the

bearing of a target can be measured. The accufdmadng measurement
basically depends on the narrowness of the radanbEowever, the

bearing is usually taken relative to the ship’sdieg, and thus, proper
adjustment of the heading marker at installaticemismportant factor in
ensuring bearing accuracy. To minimize error wheasaring the bearing of
a target, put the target echo at the extreme paositn the screen by selecting
a suitable range.

Range Measurement

Measurement of the range to a target is also aiagggrtant function of

the radar. Generally, there are two means of medstange: the fixed range
rings and the variable range marker (VRM). Thedixange rings appear on
the screen with a predetermined interval and peegidough estimate of the
range to a target. The variable range marker’s eiams increased or
decreased so that the marker touches the inneraédige target, allowing
the operator to obtain more accurate range measmsm
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RADAR OBSERVATION - EXERCISES

GENERAL
1. Supply the missing terms:

Minimum Range

The minimum range is defined by the shortest desat which, using a

scale of 1.5 0r 0.75 nm, a having aniegharea of 10 square meters
is still shown separate from the point representireg position.

It is mainly dependent on the lengtterana , and signal
processing such as main bang suppression andldjgaatization. It is good
practice to use a shorter range asfaugives favorable definition or
clarity of picture. The IMO Resolution A. 477 (Xidnd IEC 936 require the
minimum to be less than 50m. All FURUMN@ars satisfy this
requirement.

2. Rearrange the chunks below to make sensible sergenc

Maximum Range

The maximum detecting range of the radar, Rmax,

of the target,

waterline, the height of the target above the gesasize, shape and material
varies considerably

the height of the antenna above the

depending on several factors such as

and the atmospheric conditions.

the maximum range is equal to
the radar horizon or a little shorter
under normal atmospheric conditions,

the optical one about 6%
The radar horizon is longer than
because of the diffraction property of the radgnal

by precipitation

the detection range is reduced
It should be noted that

which absorbs the radar signal.



3. Match the terms with the corresponding definitions:
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Range Resolution

In fair weather, the above equation d
not give a significant difference
between X and S band radafs.
However, in heavy precipitation
condition, an S band radar would have
better detection than X band.

Bearing Resolution

the ability of the radar to display
separate pips the echoes received ffom
two targets which are at the same range
and close together. It is proportional |to
the antenna length and reciprocally
proportional to the wavelength.

X-BAND and S-BAND

the ability to display as separate p
the echoes received from two targets
which are on the same bearing and
close to each other.

Range Measurement

One of the most important features
the radar is how precisely the

bearing of a target can be measured.
This basically depends on the
narrowness of the radar beam.
However, the bearing is usually taken
relative to the ship’s heading, and thys,
proper adjustment of the heading
marker at installation is an important
factor in ensuring preciseness. [fo
minimize error when measuring the
bearing of
a target, put the target echo at the
extreme position on the screen py
selecting a suitable range.

Bearing Accuracy

Measurement of thdistanc: to a targe
is also a very important function of the
radar. Generally, there are two means
of measuring range: the fixed range
rings and the variable range marker
(VRM). The fixed range rings appepr
on
the screen with a predetermined interyal
and provide a rough estimate of the
range to a target.
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4. Put the slash marks between the words in the testbly and the read the

txt aloud.
FALSEECHOES

Occasionallyechosignalsappearonthescreenatpositi@nsthereis
Notargetordisappeareveniftherearetargets. Theyaveyer,recognizedifyouunderstandth
ereasonwhytheyaredisplayed.Typicalfalseechoesanediaow.

5. Write down question-word questions (i.e those begmry in Who,

Which, Whose, What, Why,

following sentences are responses:

Multiple echoes

Multiple echoes occur when a transmitted pulsernstérom a solid

object like a large ship, bridge, or breakwatesesond, a third or more
echoes may be observed on the display at doulgks @r other multiples of
the actual range of the target. Multiple reflectemihoes can be reduced and
often removed by decreasing the gain (sensitiaty)roperly adjusting the

A/C SEA control.

e.g. Whendo multiple echoes occur?

Multiple echoes occur when a transmitted pulse nets from a solid
object like a large ship, bridge, or breakwater.

RS EECREN BN BESEEN)

6. Match the parts of the sentences on the right wilie ones on the left:

Sidelobe echoes

Every time the radar pulse is transmitted

shorgyes and from strong targets.

If a target exists where it can be
detected by the side lobe as well as
main lobe,

careful reduction of the gain or proper

thdjustment of the A/C SEA
control.

Side lobes show
usually only on

some radiation escapes on each
side of the beam, called “sidelobes”.

How, When, Wheretc.?) to which the

They can be reduced
through

the side echoes may be
represented on both sides of the true e

at the same range.

cho



Virtual image

A relatively large target close to your ship mayrépresented at two
positions on the screen. One of them is the trhe daectly reflected by the
target and the other is a false echo which is chbgehe mirror effect of a
large object on or close to your ship. If your sbigpnes close to a large
metal bridge, for example, such a false echo mawypoearily be seen on the
screen.

Shadow sectors

Funnels, stacks, masts, or derricks in the pathe&ntenna block the

radar beam. If the angle subtended at the scasmeoiie than a few degrees,
a non-detecting sector may be produced.Withingbetor targets cannot be
detected.

24
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SEARCH AND RESCUE TRANSPONDER (SART)

A Search and Rescue Transponder (SART) may besteggoy any XBand
(3 cm) radar within a range of approximately 8 mltmiles. Each

radar pulse received causes it to transmit a regpahich is swept
repetitively across the complete radar frequeneyb¥/hen interrogated, it
first sweeps rapidly (0.4 microseconds) throughlthied before beginning a
relatively slow sweep (7.5 microseconds) throughlick band to the
starting frequency. This process is repeated fotad of twelve complete
cycles. At some point in each sweep, the SART feeqy will match that of
the interrogating radar and be within the pass lwdrtde radar receiver. If
the STRT is within range, the frequency match dyaach of the 12 slow
sweeps will produce a response in the radar disghag a line of 12 dots
equally spaced by about 0.64 nautical miles wilshewn.

Search and Rescue Transponder (SART)

SART or Search and Rescue Transponder, is an exiresfital equipment on the ship as
it performs the job of a signal-man. It is a vitehchine during distress for it helps in
locating the position of the vessel in case it gofésrack. SARTs are made of water
proof components which protects it against damagedier. SARTS are essentially
battery-operated, hence can be operative for atiomg as long as 100-hours if need
arises in case of emergencies.

SARTSs are of use in ships, lifeboats and life raftsey are the most supportive machines
in case of an unprecedented emergency. SARTSs aigneel to remain afloat on water

for a long time in case the vessel finds itselfrsalged in water. The bright color of
SARTSs enables their quick detection, whereas tingbamation of transmitter and receiver
enables it to transmit as well as receive radinaigy SART machines have been
instrumental in rescuing several crafts and shypsehcting to the search signal sent from
an X-band radar, typically of 9 GHz. These sig@atsknown as homing signals. The
response is usually displayed on radar screensaguence of dots on a S band-radar,
which helps rescuers reach the vessels in time.
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The battery of SART is kept safe and can last loecpuse it lies dormant when not
needed. The equipment is activated only when itisi¢@ be, like when it comes in
contact with water. Standard vessels of 500 torlessrare not supposed to go in the sea
without a SART, whereas vessels above 500 tonsarsupposed to venture out in the
seas without two transponders. This signifies thgartance of a SART on a ship.

The device remains dormant until an emergency bviston. This way, it saves on
several watts of power, crucial for other equiprsetfitturns itself on, when it gets
signals emitted by the radar of a vessel passing gy crew on the ship is thus alerted
that another vessel in the vicinity of 100 metexguires assistance. Audio and visual
signals do the trick in most cases.

SARTSs find themselves useful in rescue operationslving airplanes or ships stranded
by air and sea accidents. They are designed taveuthe toughest conditions and stay
active on elevated positions like on a pole sotthey could cover a diverse range.
Talking of heights, a SART transponder on an an@leould have a range of 30 to 40
miles. This helps to scrutinize a huge range aryk lawea.

SART emits a sequence of 12 dots, the first datesgmts the starting point, and the rest
would simply rush to the ends. As the rescuing &essindividual approaches the
SART, the circumference of the arc would go up. pagern differentiates it from that of
a RADAR, which simply reflects the signals.

Looking at the facts, one can determine that SA&€sa marvel of human engineering,
making them significant equipments on the ship weng out in deep oceans.
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Radar Reflectors

Marine radar reflectors are an important device éna fitted in boats especially in

today’s times when there is a constant threat afships, and yachts entering unknown
water borders. Boats that are made of fibreglassotloeflect the radar pulses; this could
cause unwanted collisions between boats or withssHior this reason radar reflectors
are designed specifically to help boats get locatetiavert any untowardly accident.

In order to understand how a radar reflector waitks,important to understand how the
system of radar works. The Radar (Radio DetectimhRanging) system basically
involves sending electromagnetic pulses or wavessadn an intended direction. The
difference in the time it takes for these pulsesetich back to the point from where they
were emitted proves whether there are any objeatsare moving or not.
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ffers unmatched RP—
rface

10 ft antenna
X-band antenna B! T oy (12 ft also available)

I —  FAR-21375-BB: S-band, 30 kW, TR up

S’ * 8ftantenna
~ ' (40r6.S5 ftalso avaiable)

FAR-2117-BB:  X-band, 12 kW, TR up
FAR-2127-BB: X-band, 25 kW, TR up

100 Base-TX Ethernet Nefwork System  Radarsystem Radar System 2
*

The radar can be connected to an Ethemnet network for Y P ]

a vanety of user requirements. Each of X- and 5-band e

radars can be interconnected without requiring extra A R -

options. Up to four radar sets can be interchanged in Interswitch

the network. In addition, the essential navigational |l

information including the electronic chart, L/L, COG, l i e '

SOG, STW, etc., can be shared in the network. B

e i1 Radiar images, Chart information,
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ffers unmatched
rface

S-band antenna

.| 10 ft antenna
X-band antenna D! e - (12 ft also available)
e L L ) FAR-2137S-BB: S-band, 30 kW, TR up
. s
“--_,‘_ .\~ 8ftantenna
S | (4 or 6.5 ft also available)

FAR-2117-BB:  X-band, 12 kW, TR up
FAR-2127-BB: X-band, 25 kW. TR up

100 Base-TX Ethernet Nefwork Sysfem  Radar system Radar System 2

— e —
The radar can be connected to an Ethemet network for z i P |

a variety of user requirements. Each of X- and S-band M

radars can be interconnected without requiring extra A

options. Up to four radar sets can be interchanged in Interswitch

the network. In addition, the essential navigational
information including the electronic chart, L/L, COG,
S0G, STW, etc., can be shared in the network.

AIS/ARPA

il Own Ship
data cell

Water temp,
Depth, Wind

DATA Cell 1
Tracking data

Magnify
DATA Cell 2

Tracking data

DATA Cell 3
AIS Information

This radar incorporates a
VideoPlotter that allows the
user to display electronic charts
(Navionics and Furuno Charts),
plot own and other ship’s track,
enable entry of waypoints/
routes, and make a radar map.
A chart may be overiaid with
the radar image. Optional card
reader required.

AIS—equipped target

Automatically acquired targets

A variety of navigational information, own ship status, radar
plotting data, wind, water temperature and information from
other shipbome sensors are displayed in the cells.

Target Trails

The target trails feature
generates monotone or gradual
shading afterglow on all objects
on the display. This feature is
useful to show own ship
movement and other ship tracks
in a specific fishing operation.
The trail time is adjustable at 30
seconds intervals or continuous

Up to 200 waypoints and
up to 30 routes can be
stored. Each route may
contain up to 30
waypoints. A radar map is
a combination of map

lines and marks. The radar
map has the capacity of
20,000 points for lines and
marks.




SPECIFICATIONS OF FAR-21x7-BB Series

Antenna Radiators

EQUIPMENT LIST

1. Type Slotted waveguide amray ?mﬁﬂfd Unit RPULOT3 1 unit
; B ; . Processor Uni uni
2. Beamwidih and sideiobe aftenuation 2. Control Unit RCU-014 or Trackball Control Unit RCU-015 1 unit
X-Band S-Band {Specify when ordering)
Radiator Type XN-12AF  XN-20AF XN-24AF | SN-30AF SN-3BAF 3. Antenna Unit with cable, 15/30/40/50 m 1pe
Length 4ft 851t 8ft 0f 12ft 4. Power Supply unit PSU-007 for FAR-21375 1 unit
B idth(H) 1.0 1.23° 0.85° 2.3° 1.8° 5. Standard Spare Parts and Installation Matenals
W) 20° 20° 20° 25° 25° Option )
Sidelobe winni:10)  24dB  28d8  -28dB | 2408 -24dB 1. Performance Monm_)r PM-31 for X-band, PM-51 for S-band
Sidelobe ussez1r) -30dB  -32d8  -32dB | -3008 3048 % gemoltet ?[OHWO‘!BL&;[URCU01 6
= - . Gyro Interface
3 Retaton band 10 & radiator usable for a HSC 1 DVi-Analog RGB Conversion Kit OP03-180
- 5. RGB Connector DSUB-BNC-1 (for VDR)
X-Band 6. Chart/Memory Card Interface Unit CU-200-FAR
Rotation 24 pm [ 42 rpm 7. Transformer RU-1803/5466-1/5693/6522
Gear Box RSB-096 | RSB-097 3. Rectifier RU-3424/1746B
9. Junction Box RJB-001 (for expanded antenna cable, 100-300 m)
S-Band 10. Antenna Cable RW-9600
Rotation 21726 rpm | 45 rpm 11. Switching Hub HUB-100
GearBox RSB-098  RSB-099 | RSB-100  RSB-101  RSB-102
RF Transceiver
1. Frequency -
X-band: 9410 MHz £ 30 MHz Antenna Unit
S-band: 3050 MHz + 30 MHz b NEHIZAFIZ60 455
2. Output power i
FAR-2117 FAR-2127 FAR-2137S 2l &
Output Powsr 12 KW I 25 kW | 30 kW s[>
Transceiver  RTR-078 RTR079 | RTR-080 I J
1847
3. Pulselength/PRR
Range scale (nm) Pulselength (ps) PRR (Hz) = ;
0.125,025 0.07 3000 i 7 g
05 007,015 3000 b A2LIoE F
075,15 007.015,03 3000, 1500 &
3 0.15,03,05,07 3000, 1500, 1000 .
B 03,05,07,1.2 1500, 1000, 600
12,24 05,07,12 1000, 600 ﬁnlﬁ:}r 3:3 gg :g
48, 96 1. 600 g
41F 60 MHz, Logarithmic SNaAE 12ky 280
5. Bandwidth SH-3BAF: 142kg 213
Short pulse: 40 MHz
Middle pulse: 10 MHz Processor Unit Control Unit
Long puilse: 3MHz RPU-013 RCU-014
Radar Display 10kg 221b N 37kg 821
1. Display Unit (Locally aranged) = ;’%l e
Type: MNon-interlaced, Multi-sync monitor (DVI-D) - T
Resolution SXGA (1280 x ‘1024 pixels) N EBA
2. Egrlge sc?zl?jsazrgi rlsng_l;gle‘r\-;_:aIsg(nr[?)12 24 15 % 4 o ;; Trackball control -
nge: \ 9 . Unit RCU-015
Ring: 025,05 .1,.25 25 5 1, 2, 4, 8 16 s 24kg 5300
3 Minimum range 30 m on 0 75 nm range scale 72, or . i
4. Range discrimination 30 m on 0.75 nm range scale
5. Range ring accuracy +02% INTERCONNECTION DIAGRAM
6. Presentation modes Head-Up, Course-Up, North-Up, Amema Ut e ot
NOI'”"I'UP ™ For FAR-21375-E8 For FAR-2117-BB/2127-B8 T e
7. ARPA
Acquisition: 100 targets Eimm.mn Pimm
Tracking: Automatic fracking of all acquired -argets et —
in0.1t0 32 nm i
8. AIS Display (Data input from AlS is required) T )
Targets: 1,000 targets | )
i [ CFs R ]
Posier SupplY sect sbencrie) e —
24NDC or 115/230 VAC, 1e, 50/60 Hz,
7.6 A (FAR-2117-BB: 24 rpm at 24 VDC),
8.8 A (FAR-2127-BB: 24 rpm at 24 VDC)
440 VAC, 1g, 50/60 Hz with RU-1803 mowe 0 e
2. Antenna Unit o g ]
FAR-2137S-BB: ot S sy
200 VAC, 3a, 50 Hz; 220 VAC, 3, 60 Hz; 380 VAC, 3a, 50 Hz; —Fouer
440 VAC, 3g, 60 Hz; 110 VAC, 3e, 60 Hz with RU-5693; Sy o 2mnh hes o
220 VAC, 3a, 50 Hz with RU-6522,

440 VAC, 3e, 50 Hz with RU-5466-1

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE
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FURUNO U.5.A., INC.

Camas, Washin, L USA
Phone: +1 360 2300
Fax: #1 360-834-0400
FURUNO (UK) LIMITED
Denmead, Hampshire, UK.
Phone: +44 2322-230303
Fax: #44 2302-230101
FURUNO FRANCE S.A.
Bordeaux-Mérgnac. France
Phone: +33 5 68 13 43 00
Fax: #3325 581345801

FURUNO ESPANA 5.A.
Madrid, £

Phone: +. 91 -725-20-88
Fax: +34 21-725-08-97
FURUNO DANMARK AS
Huidoure, Denmark

Phone: +45 38 77 45 00

Fax: +45 35774501
FURUNO NORGE AIS
Alesund, N

Phone: H? ?U 02050
Fax: +47 70 127021

FURUNO SVERIGE AB 04097Y Printed in Japan

Vistra Frélunda, Sweden
Phone: +46 31-7028240
Fax: +46 21407093
FURUMNO FINLAND OY
Espoo. Faland

Phane: +358 0 4355 670
ErnntaAERN

FURUNO POLSKA Sp. Z o.0.
Gdynia, Poland

Phene: +58 682 02 20

Fax: +38 660 0221
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INTERCONNECTION DIAGRAM

Asteraa Unil fer FATRERT EREZTZSETH Anlenna Unit fer PARAIS3TSZEITEW
oy ey .

RADAR/ARPA

Automatic Radar Plotting Aid

FAR-28x7 serie

Dlapjy Lin N334
128ky 22k

FURUNODEEPSEA com

UG ELETTIE S0 LTD: Fubs FALA 3, TURUA TRLRO 0
e TG BANUAR A3 FLRING ROLIKA E e " * 2
AR (4 LIATES

FURUNODEEFSEA. com

Utilizing a high speed Ethernet network,
the FAR-28x7 series brings flexible system expansion -
and consolidation to onboard navigation systems

FEATURES ol FAR=28x7T 3o
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FUNGETIONS of
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SPECIFICATIONS
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Efficient bridge layout
with an advanced console design
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FURUNO

1JovrRcsr

Integrated Navigation System

FURLINGS navigatien sasipman is desigeas o fully
meet e latest stardards set by WO, EEC, 150 and
e irppmational industrial orgarizetens, AL
FURLMND equipment is developed by our
rparalsled R & 0 Dapariment, which is stutind with
e gremier engineers in the marne elecronce
indusiry, Thair sxpertise in the ek ol seesor
deives and software development allows FURUND
e conaiiue pguEeen it is reluble and will
perionm in a variety of envronmenial condons.

‘Warking fram this techrelegical foundatian,
FURLING's integrated ravigation system (NS
VOYAGER) was croated, The system cansists of
# Ragar/ARPA®. an ECDIS™ and an autepilot to

FURUNODEEPSEA.com

Tactatn the Trah Conirel Systes, Al of hase
compenents fully comply witn the labes: standards:
#al by the MO ane IEC,

VOYAQER's stranmlined design matchas modarn
cnise ships, super yacnis and other ocean-gong
commarcial vessels. With its shak cesign.
VOYABER can lit right inio tve mos! up-io=date
bridgn area where the eperatcn of the vessel i
performed. A simple bt officient bridge loyout
allaw Tor all of the navigation Infeemalicn 1a be.
ashy accessile.

WOYAGER's unparalleled navigatien system
erpleys seamlees aperatianal caniral thraughet
the entire system, as ¥ = were a single device,

+ ANPA: Astsmas: Misder Fltng Al
= EGTIR: Eleitrands Ghart Ciuplay and Infuemaion Syutarm

Vovncsr

Integeared Navigation Zpsiem



FURUNO's software int 2
operating the entire system seam

FEATURES
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ARPA

The availability of low cost microprocessors ane tlevelopment of
advanced computer technology during the 1970s 880slhave made it
possible to apply computer technigues to improvaroercial marine radar
systems. Radar manufactures used this technologg&be the Automatic
Radar Plotting Aids (ARPA). ARPAs are computer stesl radar data
processing systems which generate predictive veetad other ship
movement information.

The International Maritime Organization (IMO) has sut certain
standards amending the International Conventiddadéty of Life at Sea
requirements regarding the carrying of suitabl®®suated radar plotting aids
(ARPA). The primary function of ARPAs can be sumized in the
statement found under the IMO Performance Standrsisites a
requirement of ARPAs...irf order to improve the standard of collision
avoidance at sea: Reduce the workload of obselweenabling them to
automatically obtain information so that they casrfprm as well with
multiple targets as they can by manually plottingjregle target” As we can
see from this statement the principal advantagdd€R$fA are a reduction in
the workload of bridge personnel and fuller anccker information on
selected targets.

computer technology to predict future situations. XRPA assesses the risk
of collision, and enables operator to see proposageuvers by own ship.
While many different models of ARPAs are availatiethe market, the
following functions are usually provided:

1. True or relative motion radar presentation.

2. Automatic acquisition of targets plus manualwuasigjon.

3. Digital read-out of acquired targets which pd®s course, speed, range,
bearing, closest point of approach (CPA, and ton€RA (TCPA).

4. The ability to display collision assessment iinfation directly on the
PPI, using vectors (true or relative) or a graphiradicted Area of

Danger (PAD) display.

5. The ability to perform trial maneuvers, incluglicourse changes, speed
changes, and combined course/speed changes.

6. Automatic ground stabilization for navigatiornrposes.

ARPA processes radar information much more rapliiy conventional
radar but is still subject to the same limitatioARPA data is only as
accurate as the data that comes from inputs suttteag/ro and speed log.

ARPA DISPLAY

From the time radar was first introduced to thespre day the radar

picture has been presented on the screen of adeathy tube. Although the
cathode ray tube has retained its function oveyéaas, the way in which
the picture is presented has changed consideffatdy about the mid-1980s

37



the first raster-scan displays appeared. The radeh PPl was replaced by a
raster-scan PPl generated on a television typéspfay. The integral ARPA
and conventional radar units with a raster-scaplayswill gradually replace
the radial-scan radar sets.

The development of commercial marine radar entaneew phase in the
1980s when raster-scan displays that were complightthe IMO
Performance Standards were introduced.

The radar picture of a raster-scan synthetic dysislproduced on a
television screen and is made up of a large numbeorizontal lines which
form a pattern known as a raster. This type ofldisg much more complex
than the radial-scan synthetic display and requresge amount of
memory. there are a number of advantages for theatqr of a raster-scan
display and concurrently there are some deficienie. The most obvious
advantage of a raster-scan display is the brightokthe picture. This
allows the observer to view the screen in almdstalditions of ambient
light. Out of all the benefits offered by a rassean radar it is this ability
which has assured its success. Another differeateden the radial-scan
and raster-scan displays is that the latter hastamgular screen. The screen
size is specified by the length of the diagonal gredwidth and height of the
screen with an approximate ratio of 4:3. The rastan television tubes
have a much longer life than a traditional radaTCRIthough the tubes are
cheaper over their counterpart, the complexityhefdignal processing
makes it more expensive overall.

Raster-scan PPI

The IMO Performance Standards for radar to progigéan display with

an effective display diameter of 180mm, 250mm,40r8m depending upon
the gross tonage of the vessel. With the diametexmeters already chosen,
the manufacturer has then to decide how to arrtmgplacement of the
digital numerical data and control status indicstdihe raster-scan display
makes it easier for design engineers in the wajlianxdata can be written.

Monochrome and Color CRT

A monochrome display is one which displays one rcata black. The
general monochrome television uses white as tha.cbhis however is not
an appropriate color for the conditions under wlaadommercial marine
radar is viewed. Unlike a television screen, maradar displays tend to be
viewed from the shorter distance and the obserasmagreater
concentration on the details of the screen anckfber is subject to
eyestrain. For this reason the color most commandnochrome rasterscan
applications was green. The green phosphor providedortable

viewing by reducing eye strain and stress.

The color tube CRT differs from its monochrome deupart in that it has
three electron guns, which are designated as redngand blue.
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Target Data Display
I

T

Mode Panel

Power Switch
Center Panel

Plotting Keyboard
and Tuning Compariment

FEATURES

The FR-2805 and FAR-2805 series of Radar and ARIPAslesigned to
fully meet the exacting rules of the Internatiohtritime Organization
(IMO) for installations on all classes of vessels.

The display unit employs a 28 inch diagonal mulbced CRT. It

provides an effective radar picture of 360 mm dienkeaving sufficient
space for on screen alpha-numeric data.

Target detection is enhanced by the sophisticatgdisprocessing
technique such as multi-level quantization (MLQ@he stretch, echo
average, and a built-in radar interference reje&adible and visual guard
zone alarms are provided as standard. Other smiptement is assessed by
trails of target echoes or by electronic plottinbe FAR-2805 series ARPA
further provides target assessment by historicabplectors and target data
table.

On screen data readouts include CPA, TCPA, raregeijiy, speed/course
on up to 3 targets at a time. The ARPA functiortduide automatic
acquisition of up to 20 targets, or manual acgoisiof 40 targets. In
addition, the ARPA features display of a traffinéa buoys, dangerous
points, and other important reference points.
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General Features

- Daylight-bright high-resolution display

- 28 inch diagonal CRT presents radar picture ofra@®effective diameter
with alphanumeric data area around it

- User friendly operation by combination of tactilecklit touchpads, a
trackball and rotary controls

- Audio-visual alert for targets in guard zone

- Echo trail to assess targets’ speed and courserioyated afterglow

- Electronic plotting of up to 10 targets in diffetesymbols (This function
is disabled when ARPA is activated)

- Electronic parallel index lines

- Interswitch (optional) built in radar or ARPA diggl unit

- Enhanced visual target detection by Echo AveraghpEStretch,
Interference Rejector, and multi-level quantization

- Stylish display

- Choice of 10, 25 or 50 KW output for X-band; 30 Kddtput for S-band,
either in the transceiver aloft (gearbox) or RF ddtansceiver in bridge)
- Exclusive FURUNO MIC low noise receiver

ARPA Features

- Acquires up to 20 targets automatically

- Movement of tracked targets shown by true or redatiectors (Vector
length 1 to 99 min. selected in 1 min steps)

- Setting of nav lines, buoy marks and other symtmEnhance navigation
safety

- On-screen digital readouts of range, bearing, e&wwpeed, CPA, TCPA,
BCR (Bow Crossing Range) and BCT (Bow Crossing Jioféwo targets
out of all tracked targets.

- Audible and visual alarms against threatening targeming into
operator-selected CPA/TCPA limits, lost targetsy tward rings, visual
alarm against system failure and target full sitrat

- Electronic plotting of up to 10 targets in diffetesymbols (This function
is disabled when ARPA is activated)

- Electronic parallel index lines

- Interswitching (optional) built in radar or ARPAsgilay unit

- Enhanced visual target detection by Echo AveraghpEStretch,
Interference Rejector, and multi-level quantization

- Stylish display

- Choice of 10,25 or 50 kW output for X-band; 30kwpmu for S-band,
either in the transceiver aloft (gearbox) or RF ddtansceiver in bridge)
- Exclusive FURUNO MIC low noise receiver
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DISPLAY CONTROLS - MODE PANEL

HM
OFF

‘Guarp| | EBL | [ OFF |
ALARM | |OFFSET| |CENTER

7

)
MDDEE
. )

ECHO
TRAILS

x2 | [ BkGR | [ INDEX
ZOOM | | COLOR | | LINES

(cu, ™M | [ INT

RESET | |REJECT| | PGS
HM OFF
Temporarily erases the heading marker.
ECHO TRAILS

Shows trails of target echoes in the form of sirredaafterglow.

MODE

Selects presentation modes: Head-up, Head-up/TBhNg, Course-up,
and True Motion.

GUARD ALARM

Used for setting the guard alarm.

EBL OFFSET

Activates and deactivates off-centering of the swaggin.

BKGR COLOR

Selects the background color.

INDEX LINES

Alternately shows and erases parallel index lines.

X2 ZOOM

enlarges a user selected portion of picture twickuae as normal. (R-type
only)

CU, TM RESET

Resets the heading line to 000 in course-up modegmown ship position
50% radius in stern direction in the true motiond@.o

INT REJECT

Reduces mutual radar interference

RANGE RINGS

Adjusts the brightness of range rings.



Range and bearing of
cursor fram own ship

Guard zone

Heading line

|
|

Heading marker

» Antenna/Radar in use
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\ R
1 Range/Range / Tuning indicator
\ B /
\ l- ring intervals / / -~ Alarm clock
| EED'J 2RO 132.7° 5
1 R
1 Lsn MM ZiAUTD TUNE T LOG 2K
Lasw 1 ARTTMAN T Ampa —— Target data
< jaiciel
Presentation —- fiab Lp —EESCIREN N
mods Fi RING 4.91NM Isplay
A PULSE Ty U BRG 228.1°T (See next
Fulselength_Lq ' TRl SPD 15 4T page.)
Interference grazanm E&;}MIN
rejector / | BCA A SN BCT 20MIN_
ANG 4.91NM
Echo stretch 02 Bme zo6.1°7
TRUGSE 2B3.3°T
TRUSPD 12 4KT
CPA 25KM TC{’rﬁé;;'“I;:IN
Ne.1 EBL 7 CURRENT * KT T Fixed
: range ring
WIND KT
No.2 EBL — | 35
Automatic clutter | Guard alarm
_.-a-'—“'f
ON
: ; GPS) .
Naoise rejector— R Echo trail
|\ OFFCENTER 15:26 GYRO LOG EPSF seflings
H HDG T
Off-center EBL .. s - ;a 4 UDEO LT SAmET
- =3 - AUTO MANTGT FULL .
238 67T 3867 235NN az cowusion soc +———— Eror Message

|
\ North marker

\
\

No.2 VRM

1
Parallel Index Line

No.1 EBL (upper) Ne.1 VAM
No.2 EBL {lower)

|
No.1 VRM (upper)
No.2 VRM (lower)

appears in red.



\

HDG 132.7° T GYRO
LOG 2.2KT SEA

Data Display

~4— When set/drift is manually applied,
BT appears instead of WT.

ARPA AUTO+MAN
TRU VEC 6&MIN SEA
HISTORY 6MIN

(WT: Water Tracking mode
BT: Bottom Tracking mode}

o BRG 226.1°T
Tru CSE 263.3°T SEA
TRU gpp  12.4KT SEA

CPA 2.9NM TCPA =™ MIN
BCR 8.9NM BCT 20MIN

ANG  4.91NM -+—— Acquired target No. 1 data:
BRG 226.1°T RNG: R
D1 csE 263.3°T SEA - Range
TR ' BRG: Bearin
TRUSPD  12.4KT SEA e g
CPA 2.9NM TCPA *** MIN - Lourse
BCR 8.9NM BCT 20MIN SPD: Speed ; i
ANG 4.91NM CPA: Closest Point of Approac

TCPA: Time to CPA
BCR: Bow Cross Range
BCT: Bow Cross Time

= Acquired target No. 2 data:
Graphic data of water depth below

RNG 4.91NM
08 BRG 226.1°T
mu CSE  263.3°T SEA
TRU SPD  12.4KT SEA

CPA 2.9NM TCPA *** MIN
BCR 8.9NM BCT 20MIN

transducer, current and wind
direction/speed can be displayed at
target data No.2 area. The farget
data appears with highest priority.

+— Acquired target No. 3 data:
Numeric data of the graphic
on target 3 area.

~#— Bearing and range from
origin mark (reference mark)
to cursor

é — 4+ 11.7NM
162.5°T

WPT 150.8NM
72.1°T

<+— Bearing and range to waypoint

0OS 34°40.849N
[GPS]125°18.115E

+ 34°39.039N

135°18.303E

~<— Own ship position in latitude and
longitude

~*— Cursor position in latitude and

longitude
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DEGAUSSING THE CRT SCREEN

Each time the radar is turned on, the degaussingitautomatically
demagnetizes the CRT screen to eliminate coloraoimiation caused by
earth’s magnetism or magnetized ship structure.

The screen is also degaussed automatically whersbiprhas made a



significant course change. While being degaus$edsdcreen may be
disturbed momentarily with vertical lines. If yoush to degauss by manual
operation at an arbitrary time, open and pres®#gauss switch in the
tuning compartment.

INITIALIZING THE GYRO READOUT

Provided that your radar is interfaced with a ggrapass, ship’s heading
is displayed at the top of the screen. Upon tureimghe radar, align the onscreen
GYRO readout with the gyrocompass reading by toeguture

shown below. Once you have set the initial headorgectly, resetting is not
usually required. However, if the GYRO readout gaesng for some
reason, repeat the procedure to correct it.

1. Open the tuning compartment and press the HQit. The Gyro
LED lights.

2. Press the UP or DOWN button to duplicate the@gympass reading at
the on screen GYRO readout. Each press of thesensuthanges the
readout by 0.1-degree steps. To change the regdaidy, hold the UP

or DOWN button for over two seconds.

3. Press the HOLD switch when the on screen GYR@aet has matched
the gyrocompass reading. The Gyro LED goes out.

Note: The HOLD button is used to disengage the builtyirognterface from
the gyrocompass input in the event that you haffiedlty in fine-adjusting
the GYRO readout due to ship’s yawing, for exam@aen initializing the
GYRO readout at a berth (where the gyrocompassngaslusually stable),
you may omit steps 1 and 3 above.

PRESENTATION MODES

This radar has the following presentation modes:

Relative Motion (RM)

Head-up: Unstabilized

Head-up TB: Head-up with compass-stabilized beasoade (True
Bearing)

Course-up: Compass-stabilized relative to shigesnded course

North-up: Compass-stabilized with reference tomort

True Motion (TM)

North-up: Ground or sea stabilized with compassspegd inputs
SELECTING PRESENTATION MODE

Press the MODE key on the mode panel. Each tim&BE key is
pressed, the presentation mode and mode indicatithe upper-left corner
of the screen change cyclically.

Loss of Gyro Signal: When the gyro signal is ltisg presentation mode
automatically becomes head-up and the GYRO readdbe screen top
shows asterisks(***.*). The message SET HDG appattke upper of the
screen. This warning stays on when the gyro signastored, to warn the
operator that the readout may be unreadable. Bre9dODE key to select
another presentation mode (the asterisks are esasbid point). Then, align
the GYRO readout with the gyrocompass reading aesispghe CANCEL
key to erase the message SET HDG.

45



Head-up Mode (Figure 5.7)
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A display without azimuth stabilization in whichetfine connecting the
center with the top of the display indicates owip'shheading.
The target pips are painted at their measuredmdistaand in their

directions relative to own ship’s heading.
A short line on the bearing scale is the north mankdicating compass

north. A failure of the gyro input will cause therth marker to disappear
and the GYRO readout to show asterisks (***.*) dhd message SET HDG

appears on the screen.

Course-up Mode (Figure 5.8)
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An azimuth stabilized display in which a line cootieg the center with
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the top of the display indicates own ship’s intehdeurse (namely, own
ship’s previous heading just before this mode esnlselected). Target pips
are painted at their measured distances and indhections relative to the
intended course which is maintained at the O pwsitrhile the heading
marker moves in accordance with ship’s yawing amatge changes. This
mode is useful to avoid smearing of picture dudngrse change. After a
course change, press the (CU, TM RESET) key td tkeepicture

orientation if you wish to continue using the caump mode.

Head-up TB (True Bearing) Mode (Figure 5.9)
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L The bearing scale rotates with
a compass signal.

Radar echoes are shown in the same way as in #ueugemode. The
difference from normal head-up presentation lieshéorientation of the
bearing scale. The bearing scale is compass z&dbjlihat is, it rotates in
accordance with the compass signal, enabling yégmaav own ship’s
heading at a glance.

This mode is available only when the radar in iistezd with a
gyrocompass.

North-up Mode (Figure 5.10)
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In the north-up mode, target pips are paintedeit theasured distances
and in their true (compass) directions from owmpshbrth being maintained
UP of the screen. The heading marker changesréstitin according to the
ship’s heading.

If the gyrocompass fails, the presentation modagbsa to head-up and

the north marker disappears. Also, the GYRO readboivs asterisks
(****) and the message SET HDG appears on theestre

True Motion Mode (Figure 5.11)
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Own ship and other moving objects move in accordavith their true
courses and speeds. All fixed targets, such asrlassles, appear as
stationary echoes.

When own ship reaches a point corresponding to @b¥te radius of the
display, the own ship is automatically reset t@apof 50% radius opposite
to the extension of the heading marker passingitiirahe display center.
Resetting can be made at any moment before theeshdghes the limit by
pressing the (CU, TM RESET) key. Automatic resetimpreceded by a
beep sound.

If the gyrocompass fails, the presentation modiénged to the head-up
mode and the north marker disappears. The GYRQuead the top of the
screen shows asterisks (***.*) and the message BBT appears on the
screen.

49



50

MEASURING THE RANGE (FIGURE 5.12)

Use the fixed range rings to obtain a rough esgméthe range to the
target. They are concentric solid circles about ship, or the sweep origin.
The number of rings is automatically determinedh®yselected range scale
and their interval is displayed at the upper lefipon of the screen. Press
the RINGS key on the mode panel to show the fixedje rings if they are
not displayed. Successive presses of the RINGSgtaually increase their
brightness in 4 steps and fifth press erases tigerangs.
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Active VRM is identified —
with this market.

Use the Variable Range Markers (VRM) for more aateimeasurement

of the range of the target. There are two VRMs,INmd No.2, which
appear as dashed rings so that you can discrimtinate from the fixed
range rings. The two VRMs can be distinguished fe@oh other by
different lengths of dashes.

Press the VRM ON key to display either of the VRI88accessive presses
of the VRM ON key toggle the active VRM between Nand No.2 and the
currently active VRM readout is circumscribed by.><.

Align the active VRM with the inner edge of theger of interest and read
its distance at the lower right corner of the serégach VRM remains at the
same geographical distance when you operate theGENor RANGEKkey.
This means that the apparent radius of the VRM cimanges in

proportion to the selected range scale. Press Rid WFF key to erase each

VRM.

MEASURING THE BEARING (FIGURE 5.13)

Use the Electronic Bearing Lines (EBL) to take loegs of a target. There
are two EBLs, No.1 and No.2 which are toggled lgcsssive presses of the
EBL ON key. Each EBL is a straight dashed line edbeg out from the own
ship position up to the circumference of the ragaeture. The fine dashed
line is the No.1 EBL and the course dashed oneeid\D.2 EBL.

Press the ELB ON key to display either of the EBhsccessive presses

of the EBL ON key toggle the active ELB between Nand No.2 and the
currently active EBL readout is circumscribed by .
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Active EBL is indicated
with this marker.

Rotate the EBL rotary control clockwise or counteckwise until the

active EBL bisects the target of interest, and iitabdearing at the lower left
corner of the screen. The EBL readout is affixedRYy(relative) if it is
relative to own ship’s heading, T (true) if it isferenced to the north, as
determined by RADAR 2 menu settings.

Each EBL carries a range marker, or a short lingsing the EBL at right
angles and its distance from the EBL origin is datied at the VRM readout
whether or not the corresponding VRM is displayguke range marker
changes its position along the EBL with the rotatd the VRM control.
Press the EBL OFF key to erase each EBL.

COLLISION ASSESSMENT BY OFFSET EBL

The origin of the EBL can be placed anywhere whih trackball to enable
measurement of range and bearing between anysafges function is also
useful for assessment of the potential risk ofisiolh. To assess possibility
of collision:

1. Press the EBL ON key to display or activate Bh ENo.1 or 2).

2. Place the cursor (+) on a target of interesin(the illustrated example) by
operating the trackball.

3. Press the EBL OFFSET key on the mode panelthendrigin of the
active EBL shifts to the cursor position. PressEBé. OFFSET key again
to anchor the EBL origin.

4. After waiting for a few minutes (at least 3 nties), operate the EBL
control until the EBL bisects the target at the rmmsition (A’). The EBL
readout shows the target ship’s course, which neayue or relative
depending on the settings on the RADAR 2 menu.

If relative motion is selected, it is also possitdeead CPA by using a
VRM as shown in figure 5.14. If the EBL passes tigiothe sweep origin
(own ship) as illustrated in figure 5.15, the targlgip is on a collision
course.
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5. To return the EBL origin to the own ship’s pasit press the EBL
OFFSET key again.

Figure 5.14 - Evaluating target ship’s course and C ~ PA in relative motion mode Figure 5.15 - Target s

hip on collision course
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OPERATION OF ARPA

GENERAL

The FAR-2805 series with ARP-25 board provide thieARPA
functions complying with IMO A. 823 and IEC-60872a4 well as
complying with the radar performance MSC.64(67) &x#.

PRINCIPAL SPECIFICATIONS

Acquisition and tracking

Automatic acquisition of up to 20 targets plus nalracquisition of 20
targets, or fully manual acquisition of 40 targe¢tween 0.1 and 32 nm (0.1
and 24 nm depending on initial setting)

Automatic tracking of all acquired targets betw@ehand 32 nm (0.1 and
24 nm depending on initial setting)

Vectors

Vector length: 30 sec, 1, 2, 3, 6, 12, 15, 30 min.

Orientation: True velocity or relative velocity

Motion trend: Displayed within 20 scans, full acacy within 60 scans
after acquisition.

Past positions: Choice of 5 or 10 past positiorietatvals of 30 sec,

1,2,3 or 6 min.

Alarms: Visual and audible alarms against targaikating CPA/

TCPA limits, lost targets, targets crossing guardez

(guard ring), system failure and target full status

Trial maneuver: Predicted situation appears inA afiier selected delay
(1-60 minutes).

KEYS USED FOR ARPA

The Auto Plotter uses the keys on the plotting kelypn the right side of
the radar screen and two keys on the control p&edbw is a brief
description of these keys.

CANCEL:Terminates tracking of a single target specifiedh®ytrackball if
the key is pressed with a hit-and-release acticthel key is held depressed
for about 3 seconds, tracking of all targets isteated.

ENTER:Registers menu options selected.

VECTOR TRUE/RELSelects a vector length of 30s 1, 2, 3, 6, 12,r150
30min.

TARGET DATADisplays data on one of tracked targets selectetidy
trackball.

TARGET BASED SPEE@wn ship’s speed is measured relative to a fixed
target.

AUTO PLOT:Activates and deactivates the ARPA functions.

TRIAL: Shows consequences of own ship’s speed and cogasestall
tracked targets.

LOST TARGETSIlences the lost target aural alarm and erasdssh&arget
symbol.

HISTORY shows and erases pat positions of tracked targets.

ACQ: (on control panel): Manually acquires a target.

AUDIO OFF: (on control panel): Silences aural alarm.



AUTOMATIC ACQUISITION

The ARPA can acquire up to 40 targets (20 autoragiand 20

manually or all 40 manually). If AUTO ACQ is seledtafter more than 20
targets have been manually acquired, only the mr@ngcapacity of targets
can be automatically acquired. For example, whetaBfets have been
acquired manually, then the ARPA is switched to AAJACQ. Only 10targets can be acquired
automatically. A target just acquired automaticaly

marked with a broken square and a vector appearg abe minute after
acquisition indicating the target’s motion trendhr&e minutes after
acquisition, the initial tracking stage is finishaald the target becomes ready
for stable tracking. At this point, the broken segumark changes to a solid
circle. (Targets automatically acquired are distisged from those acquired
manually, displayed by bold symbol).

Enabling and disabling auto acquisition

1. Press the E, AUTO PLOT key if the ARPA is not getivated. Note that
the label ARPA appears in the box at the uppet vghthe screen.

2. Press the E, AUTO PLOT MENU key to show the ARP#enu.

3. Press the (1) key to select menu item 1 AUTO ACQ

4. Further press the (1) key to select (or high)ighN (enable auto
acquisition) or OFF (disable auto acquisition) pgrapriate.

5. Press the ENTER key to conclude your selectitiovfed by the E,
AUTO PLOT MENU key to close the AUTO PLOT 1 menwtHl that the
label AUTO+MAN is displayed in the box at the uppight on the screen
when auto acquisition is enabled; MAN when autouggition is disabled.
Note: When the ARPA has acquired 20 targets automatichiéymessage
AUTO TARGET FULL is displayed in the box at thehtcghand side of the
screen.

Setting auto acquisition areas

Instead of limits lines, auto acquisition areas@mvided in the system.
There are two setting methods:

3, 6 Nautical Miles: Two predefined auto acquisitereas; one between
3.0 and 3.5 nautical miles and the other betwe®gmid 6.0 nautical miles.
SET: Two sector shaped or full circle auto acqigisiaireas set by using
the trackball.

To activate two predefined auto acquisition ar@& 6 NM):

1. Press the E, AUTO PLOT MENU key to show the ARP#enu.

2. Press the (2) key to select menu item 2 AUTO ACREA.

3. Further press the (2) key to select (or high)igienu option 3, 6 nautical
miles.

4. Press the ENTER key to confirm your selectidlofeed by the E, AUTO
PLOT MENU key to close the ARPA 1 menu.

To set auto acquisition areas with trackball:

1. Press the E, AUTO PLOT MENU key to show the ARP&enu.

2. Press the (2) key to select menu item 2 AUTO AGREA.

3. Further press the (2) key to select (or high)i@ET option.

4. Press the ENTER key to conclude your selecdithis point the AUTO
ACQ SETTING menu is displayed at the screen bottom.

5. Press the (2) key to select menu item 2 1/2paesls the ENTER key.

6. Place the cursor at the outer counterclockwiseer of the area and press
the ENTER key.

7. Place the cursor at the clockwise edge of tha and press the ENTER
key.

Note: If you wish to create an auto acquisition areaihgué 360 degree
coverage around own ship, set point B in almost#ree direction (approx.



+/-3) as point A and press the ENTER key.

8. Repeat steps 5 and 7 above if you want to sghanauto acquisition area
with the trackball.

9. Press the (1) key followed by the E, AUTO PLOENU key to close the
ARPA 1 menu.

An auto acquisition area like the example showrvalappears on the
display. Note that each auto acquisition area Haed radial extension
width of 0.5 nautical miles.

Note that the auto acquisition areas are preservad internal memory

of the ARPA even when auto acquisition is disaldethe ARPA is turned
off.
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SETTING CPA/TCPA ALARM RANGES

The ARPA continuously monitors the predicted raagthe CPA and
predicted time to CPA (TCPA) of each tracked tatgeiwn ship.

When the predicted CPA of any target becomes snthlb@ a preset CPA
alarm range and its predicted TCPA less than a&pfSPA alarm limit, the
ARPA releases an aural alarm and displays the wgiabel COLLISION
on the screen. In addition, the ARPA symbol changestriangle and
flashes together with its vector.

Provided that this feature is used correctly, It élp prevent the risk of
collision by alerting you to threatening targetsslimportant that GAIN, A/
C SEA, A/C RAIN and other radar controls are préypadjusted.
CPA/TCPA alarm ranges must be set up properly tpkito

consideration the size, tonnage, speed, turninigpmeance and other
characteristics of own ship.

CAUTION: The CPA/TCPA alarm feature should never be religahuas the
sole means for detecting the risk of collision. Hawigator is not relieved of
the responsibility to keep visual lookout for aviaglcollisions, whether or
not the radar or other plotting aid is in use.

To set the CPA/TCPA alarm ranges:

1. Press the E, AUTO PLOT MENU key on the plottkeypad to show the
ARPA 1 menu.

2. Press the (6) key to select menu item 6 CPAAGET. At this point, a
highlight cursor appears at the “CPAx.xNM" field.

3. Enter the CPA alarm range in nautical miles (&xmin) without
omitting leading zeroes, if any, and press the ERkEy. The highlight
cursor now moves to the:TCPAxx.XMIN" field.

4. Enter the TCPA alarm limit in minutes (max.9&nh) without omitting
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leading zeroes, if any, and press the ENTER key.
5. Pressthe E, AUTO PLOT MENU key to close the menu.

Setting a Guard Zone

When a target transits the operator-set guard zhadyuzzer sounds and
the indication GUARD RING appears at the screetobbot The target
causing the warning is clearly indicated with aveirted flashing triangle.
CAUTION: The Guard Zone (Guard Ring) should never be relah as a
sole means for detecting the risk of collision. Tlawigator is not relieved of
the responsibility to keep a visual lookout for @mog collisions, whether or
not the radar or other plotting aid is in use.

Activating the guard zone

No. 1 Guard Zone is available between 3 and 6 ntim a/fixed range
depth of 0.5 nm. No. 2 GZ may be set anywhere Whenl GZ is valid.
To set and activate the guard zone:

1. Press the E, AUTO PLOT MENU key on the plottkayboard to show
the ARPA 1 menu.

2. Press the (3) key to select menu item 3 GUARB@RI

3. Further press the (3) key to select (or high)ighN to activate the guard
zone.

4. Press the ENTER key to conclude your selection.

5. Press the (4) key to select menu item 4 GUARB®EET. At this point
the GUARD SETTING menu is displayed at the screstioim.

6. Press the (2) key and enter key. (2) (2) (ENT&ER®N setting the no. 2
ring.

7. Place the cursor at the outer left corner ofattea (point 1) and press the
ENTER key.

8. Place the cursor at the right edge of the gre@mt2) and press the
ENTER key.

Note: If you wish to create a guard zone having a 360-@egoverage
around own ship, set point 2 in almost the samecton (approx. +/- 3) as
point 1 and press the ENTER key.

9. Press the (1) key followed by the E, AUTO PLOENU key to close the
ARPA 1 menu.

Deactivating the guard zone (guard ring)

1. Press the E, AUTO PLOT MENU key on the plottkayboard to show
the ARPA 1 menu.

2. Press the (3) key to select menu item 3 GUARB®RI

3. Further press the (3) key to select (or high)ighFF to deactivate the
guard zone.

4. Press the ENTER key to conclude your selectitinvied by the E,
AUTO PLOT MENU key to close the ARPA 1 menu.

Silencing the guard zone (guard ring) audible alarm

Press the AUDIO OFF key to acknowledge and sil¢heguard zone
audible alarm.

Operational Warnings

There are six main situations which cause the &Rlotter to trigger

visual and aural alarms:

- CPA/TCPA alarm

- Guard zone alarm

- Lost target alarm

- Target full alarm for manual acquisition

- Target full alarm for automatic acquisition

- System failures
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The audible alarm can be set to OFF through the @WLOT 2 menu.
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INTEGRATED NAVIGATION SYSTEMS (INS)

MantaDigital™ Integrated Bridge Systems - At the forefront of navigation technology.

MantaDigital™ Multi-functionality

MantaDigital™ Bridges provides multi-function displays which are able to access information from any
processor connected to the system. Each display can show ARPA, ECDIS, CAAS/HAP conning, AIS,
VDR real time recording or auxiliary data from engine, fire or cargo control systems. TFT high
resolution displays are available in 17" diagonal size (MANTA 1700), 20" diagonal size

MantaDigital™ provides wide-screen bridge operation with screen sizes of 20" and 26". It is available
in pedestal, console and desktop mountings with a range of control options. It can provide the following
functionality: Radar, Chart-Radar, ECDIS, Conning Display, Machinery/Engine Monitoring, BNWAS
and alarm transfer system, Platform Management, DP and much more Bridge Features

Commercial Vessels

Navigation Solutions

With solutions ranging from complete integrated bridge packages to retrofit Radar aimed at vessels
from cruise liners to fishing boats, Kelvin Hughes state of the art bridge equipment offers the ultimate
in terms of performance and reliability. Mantadigital™ is at the core of our product range, this is a
multi-function display platform which can host Radar, ECDIS and conning functionality on a wide-
screen display surface. SharpEye™ solid-state Radar transceivers complete the picture giving the
ultimate in radar performance combined with lowest through-life costs. The combination has to be the
"best Radar in the world".

Combined with an unrivalled product offering, our global service network ensures that you can get the
service you need wherever you need it.

We can supply the following solutions:

Radar - X-band, S-band both magnetron based and SharpEye™ based all using the
MantaDigital™ wide-screen display platform.

ECDIS - The latest wide-screen ECDIS systems together with the ECDIS*: equipment and
data package designed to make ECDIS compliance easy...

VDR - Voyage data recorders for all types of vessels with options of fixed and float-free data
storage options, replay kits and global Annual Performance Testing.

Integrated Bridge Systems - Design, manufacture and implementation of complete
integrated bridge systems including the latest MantaDigital™ wide-screen workstation and
SharpEye™ solid-state radar.
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The radar display is often referred to as ke position indicator (PPI). On a PPI, the
sweep appears as a radial line, centered at theerceh the scope and rotating in
synchronization with the antenna. Any returned ecdugses a brightening of the display
screen at the bearing and range of the object. Becaf a luminescent coating on the
inside of the tube, the glow continues after tlaedrrotates past the target. On a PPI, a
target’'s actual range is proportional to its disarirom the center of the scope. A
moveable cursor helps to measure ranges and bearingthe “headingupward”
presentation, which indicates relative bearings,

the top of the scope represents the direction ef ghip’s head. In this unstabilized
presentation, the orientation changes as the shgmges heading. In the stabilized
“north-upward” presentation, gyro north is alwayshe top of the scope.

Diffraction is the bending of a wave as it passes an obsiruddecause of diffraction
there is some illumination of the region behindo@struction or target by the radar beam.
Diffraction effects are greater at the lower freqgies. Thus, the radar beam of a lower
frequency radar tends to illuminate more of thedskaregion behind an obstruction than
the beam of a radar of higher frequency

or shorter wavelength.

Attenuation is the scattering and absorption of the energhénradar beam as it passes
through the atmosphere. It causes a decrease mst@ngth. Attenuation is greater at
the higher frequencies or shorter Wavelengths.

Refraction

If the radar waves traveled in straight lines, diitance to the radar horizon would be
dependent only on the power output of the tranemand the height of the

antenna. In other words, the distance to the nadiaron would be the same as that of the
geometrical horizon for the antenna height. Howeaenospheric density gradients

bend radar rays as they travel to and from a taiides$ bending is called refraction.

Factors Affecting Radar Interpretation

Radar's value as a navigational aid depends onnénggator’'s understanding its
characteristics and limitations. Whether measutitggrange to a single reflective object
or trying to discern a shoreline lost amid sevdoiter, knowledge of the characteristics
of the individual radar used are crucial.

Marine radars are usually short range radars tteatused by ships to pinpoint
locations about other ships and land in the arbafféquencieswith which these radars
are operated are known gdandor s-bandfrequencies. The& stands for secret, as the
ship radar was mainly a hidden frequency while usedhe purpose of tracking ship
during the Second World War. Teatands for small range in the second type.

The Display



