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/AN SAFETY INSTRUCTIONS

/A DANGER

Before turning on the radar, make sure that there is no one near the
scanner unit.

Serious injury or even death may result if a rotating antenna strikes
someone standing nearby.

/AN WARNING

Radio Frequency Radiation Hazard

The radar antenna emits electromagnetic radio frequency (RF) energy which can be
harmful, particularly to your eyes. Never look directly into the antenna aperture from a
close distance while the radar is in operation or expose yourself to the transmitting
antenna at a close distance.
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/A WARNING

ELECTRICAL SHOCK HAZARD
Do not open the equipment.

Only qualified personnel
should work inside the
equipment.

Turn off the radar power
switch before servicing the
scanner unit. Post a warn-
ing sign near the switch
indicating it should not be
turned on while the scanner
unit is being serviced.

Prevent the potential risk of
being struck by the rotating
scanner and exposure to
RF radiation hazard.

Wear a safety belt and hard
hat when working on the
scanner unit.

Serious injury or death can
result if someone falls from
the radar scanner mast.

Do not disassemble or modify the
equipment.

Fire, electrical shock or serious injury can
result.

Turn off the power immediately if water
leaks into the equipment or the equip-
ment is emitting smoke or fire.

Continued use of the equipment can cause
fire or electrical shock.

/A WARNING

Do not place liquid-filled containers on
the top of the equipment.

Fire or electrical shock can result if a liquid
spills into the equipment.

Do not operate the equipment with wet
hands.

Electrical shock can result.

Keep heater away from equipment.

Heat can alter equipment shape and melt
the power cord, which can cause fire or
electrical shock.

A\ CAUTION

Do not use the equipment for other than
its intended purpose.

Use of the equipment as a stepping stool,
for example, can result in personal injury
or equipment damage.

No one navigation device should ever be
solely replied upon for the navigation of
avessel.

Always confirm position against all available
aids to navigation, for safety of vessel and
crew.
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ARPA Safety Instructions

/A WARNING

No one navigational aid should be relied
upon for the safety of vessel and crew.
The navigator has the responsibility to
check all aids available to confirm
position. Electronic aids are not

a substitute for basic navigational
principles and common sense.

* This auto plotter automatically tracks an
automatically or manually acquired radar
target and calculates its course and
speed, indicating them by a vector. Since
the data generated by the auto plotter
are based on what radar targets are
selected, the radar must always be
optimally tuned for use with the auto
plotter, to ensure required targets will not
be lost or unwanted targets such as sea
returns and noise will not be acquired
and tracked.

* A target does not always mean a land-
mass, reef, ships or other surface vessels
but can imply returns from sea surface
and clutter. As the level of clutter changes
with environment, the operator should
properly adjust the A/C SEA, A/C RAIN
and GAIN controls to be sure target
echoes are not eliminated from the
radar screen.

A CAUTION

The plotting accuracy and response of
this auto plotter meets IMO standards.
Tracking accuracy is affected by the
following:

» Tracking accuracy is affected by course
change. One to two minutes is required to
restore vectors to full accuracy after an
abrupt course change. (The actual
amount depends on gyrocompass
specifications.)

» The amount of tracking delay is inversely
proportional to the relative speed of the
target. Delay is on the order of 15—30
seconds for high relative speed; 30—60
seconds for low relative speed.

Display accuracy is affected by the
following:

» Echo intensity

» Radar transmission pulsewidth

» Radar bearing error

» Gyrocompass error

» Course change (own ship or target)
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Several labels are attached to the display

unit and scanner unit.Do not remove these labels.
If a label is peeling off or is illegible, contact a
FURUNO agent or dealer.

<Display Unit>

Name: Warning Label (1)
Type: 86-003-1011-0
Code no.: 100-236-230

<Scanner Unit>

Name: Radiation Warning
Label

Type: 03-142-3201-0

Code no.: 100-266-890

Vs

/A WARNING A )

To avoid electrical shock, do not
remove cover. No user-serviceable
parts inside.

A 2 & A

BEOBLHY.
Y—ERR SO HIEHN—ZEHIT
BUTTFEL, RBICEBEEEHSA

\82<HY. F—shbirRTT. )

A\ WARNING

Radiation hazard. Only qualiied
personnel should work inside scanner.

Confirm that TX has stopped before
opening scanner.

<Inside of the Display Unit>

A WARNING

Display unit may fall.

Lock stay before
servicing.

% H
AN =
ETOBABY.

HY—EREFTIFRIL. RTF—%
HWRIZAOy I LTSN,

A\ DANGER

Electrical shock hazard.

Do not touch parts inside
this cover.

9 7
A B R
BEOBLHY.

HN—DOREIZIE, HEH
BMABNTTEL,

Name : Warning Label
Type : 03-144-1332
Code No. : 100-266-290

"

i\ DANGER

Electrical shock hazard.
Do not touch anode cap
or its cable.

() 7
A B R
BEOBEAHY .
T/—Kxvyv I r—ILiz
(FAERINBEOTTEL,

i\ WARNING

Possibility of injuly.
Hold handle when
mounting display unit.

AN

hDENSY .
TSRS FER S
THSTEEL,

Name : Warning Label
Type : 03-144-1333
Code No. : 100-266-300

"

4\ DANGER

Electrical shock hazard.
Turn off power before
servicing.

Y A
VT
BREOBNHY .
H—ERET3H. BTER
ZOFFIZLTTF &L,

Name : Danger Label

Type

: 14-055-4202

Code No. : 100-245-220

Name : Danger Label
Type : 14-055-4201
Code No. : 100-243-450

iv

Name : Danger Label
Type : 66-022-2012
Code No. : 100-237-730
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INTRODUCTION

A Word to the Owner of FURUNO Radar

Thank you for purchasing this FURUNO radar. We are confident you will discover why
FURUNO has become synonymous with quality and reliability.

Dedicated in the design and manufacture of marine electronics equipment for half a century,
FURUNO Electric Company has gained an unrivaled reputation as aworld leader in the
industry. Thisisthe result of our technical excellence aswell as our worldwide distribution and
service network.

Please carefully read and follow the safety information and operating and maintenance
instructions set forth in this manual before attempting to operate the equipment and conduct
any maintenance. Y our radar set will perform to the utmost of its ability only if it is operated
and maintained in accordance with the correct procedures.

FEATURES OF THIS SERIES OF RADARS AND ARPAs

B Daylight-bright rasterscan 21-inch multi-color, high-resolution display

B New microprocessing technology with high-speed high-density gate array and software
expertise

B New cast aluminum scanner gearbox and new series of radiators

B Easy operation by combination of discrete keys, rotary controls, and menu operation, all
logically arranged and configured

B Electronic Plotting Aid (EPA) fitted standard, Automatic Radar Plotting Aid (ARPA) option
exceeding IMO and |EC standards .

B Reliable CPA and TCPA warning in any plotting mode, accurate target data.

Stand-alone or integrated configuration

B MeetsIMO MSC.64 (61) and IEC A.823 : 1996 as a shipborne radar, high speed craft radar
A.820 (19), and ARPA A.823 (19).

viii
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FR-2105/2105-B Series of Radars and ARPASs

The FURUNO FR-2105/2105-B Series of radars and ARPASs are designed to meet various
customers' needs and the exacting requirements of international and national standards and
regulations including:

- IMO A .477(X11): Performance Standards for Radar Equipment (up to 31.12.1998)
- IMO MSC.64(67) Annex 4: Performance Standards for Radar Equipment (1.1.1999 and after)

- IEC 60936-1: Shipborne Radar Operational and Performance Requirement (1.1.1999 and
after)

- IMO A.823(19): Performance standards for Automatic Radar Plotting Aids (ARPAS) (1.1.1997
and after)

- IEC 60872-1: Automatic Radar Plotting Aids (ARPAS) (1.1.1997 and after)
- IEC 60945: 1996-11(3rd Ed) Marine Navigational Equipment General Requirements

- IMO A.820(19): Performance standards for navigational radar equipment for high speed craft
(1.1.1996 and after)

- IEC 60936-2: Performance standards for navigational radar equipment for high speed craft

Models

This series of radar and ARPA is available in the following models:

Model Freq Band Output Transceiver configuration
FR-2115,FR-2115-B X-band 12 kw TR-up

FR-2125, FR-2125-B X-band 25 kW TR-up

FR-2125W, FR-2125W-B  X-band 25 kw TR-down

FR-2155, FR-2155-B X-band 50 kW TR-up

FR-2135S, FR-21355-B S-band 30 kw TR-up

FR-2135SW, FR-2135SW-B S-band 30 kw TR-down

FR-2165DS S-band 60 kW TR-up

Note: FR-2155, FR-2155-B, FR-2165DS are not IMO type-approved models.

All comes with the EPA (Electronic Plotting Aid) standard fitted. An optional ARP-26 board is
available to provide the full functionality of ARPA (Automatic Radar Plotting Aid). Also with
an optional Video Plotter RP-26 board.

Besides the choice of the above models, the FR-2105/2105-B Seriesis available in the Regular
type (R-type) and IMO type. The IMO type is designed as a primary radar under the 1974
SOLAS Convention on ships below 10,000 GT and also as a high speed craft radar when fitted
with ARPA function (at least ATA by IEC 60936-2). The R-type satisfies the IMO and IEC
standards but includes more flexibility of functionality to meet the fishing boats particularly
(thus, thisis an expanded type in other word).

iX
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The table below shows the differences between R-type and IMO type radars. Other functions
and specifications are common. The operator cannot navigate between these two types. Y our
radar is factory set for IMO type. If you want an R-type, please ask your service representative.

Function IMO type Regular type (R-type), Japanese
version
Range scales 0.125, 0.25, 0.5, 0.75, 1.5, 3, 6, 12, FR-2115/2115-B:
24,48, 96 nm 0.125, 0.25, 0.5, 0.75, 1.5, 3, 6, 12,
24, 48, 72 nm
Other models:
0.125, 0.25, 0.5, 0.75, 1.5, 3, 6, 12,
24, 48, 120 nm
Alarm zones Radar: Target Alarm Zone: Radar: Target Alarm Zone:
1st TAZ between 3 and 6 nm, 2nd 1st and 2nd TAZs anywhere. Alarm
TAZ anywhere provided the 1st TAZ | can be selected for inside (as TAZ) or
isvalid. outside (as off-zone watch) mode.
ARPA: Guard Zones: ARPA: Guard Zones:
1st GZ - between 3 and 6 nm, in 0.5 1st GZ - Anywherein 0.5 nm depth
nm range depth
2nd GZ - Anywherein 0.5 nmrange | 2ng Gz - Anywherein 0.5 nm depth
depth, but needs 1st GZ operative
X2 Zoom Not available Available on menu
Echo colors Monochrome yellow or greenin 16 Choice of monochrome in 16 tones or

tones

3 colors depending on echo strengths

Program number

MAIN 0359149103
ARPA 1859038103
DISP 1859039101

RP 0359150102

(See page 6.6 to confirm this on the screen.)

X
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Specifications of FR-2105/2105-B Series Radar and ARPA

ANTENNA RADIATOR

1. Type Slotted waveguide array
2. Beamwidth and sidelobe attenuation

X-band S-band
Radiator XN12AF | XN20AF | XN24AF | SN30AF | SN36AF
Type
Length (mm) 1260 2040 2550 3090 3765
Beamwidth 1.8° 1.23° 0.95° 2.5° 2.1°
H)
Beamwidth 20° 20° 20° 25° 25°
()
Sidelobe att. 28dB | 28dB | 28dB 24dB 24 dB
Within +10°
g‘j;'izzeﬁt& 32dB | 32dB | 32d8 | 30dB | 30dB

*  SN3O0AF is available for non-SOLAS ship or for HSC

radar (FR-2135S)
3. Rotation

. FR-2115/2125/2115-B/2125-B: 24/42 rpm
. FR-2125W/2135SW/2125W-B/2135SW-B:

26 rpm (60 Hz), 21 rpm (50 Hz)
. FR-2135S/2135S-B:

26 rpm (60 Hz), 21 rpm (50Hz), 45 rpm (for HSC)
. FR-2155/2155-B: 20 rpm (DC and 60 Hz),

16 rpm (50 Hz)
. FR-2165DS: 24 rpm

RF TRANSCEIVER
1. Frequency
X-band

9410 MHz + 30 MHz (12, 25 kW)

9415 MHz + 30 MHz (50 kW)

S-band
2. Output power
FR-2115/2115-B : 12 kW,

3050 MHz + 30 MHz (35, 60 kW)

FR-2125/2125W/2125-B/2125W-B: 25 kW,

FR-2155/2155-B: 50 kW
FR-2165DS: 60 kW,

FR-2135S/2135SW/2135S-B/2135SW-B: 30 kW

3. Pulselengths and PRR

*. In case of FR-2155/2165DS/2155-B, 0.3 is replaced

with 0.2.
4. IF
5. Noise figure
6. Duplexer

DISPLAY
1. Picture tube

IMO type

Regular type

60 MHz, Logarithmic. BW 28/3 MHz
6 dB

Ferrite circulator with diode limiter for
FR-2115/2125/2135S/2135SW/
2115-B/2125-B/2135S-B/
21355W-B/2165DS.

Ferrite circulator with TR limiter for
FR-2155/2155-B/2125W/2125W-B.

21" multi-color, 1280 x 1024 pixels,
Rasterscan non-interlace at 61.44

kHz hor, 60 Hz vert.

Effective display diameter 275 mm

Yellow or green echoes in 16 levels.
Echoes in the same color in 16
graduation for smooth display.
Different colors for marks, legends,
alarms to ensure easy observation.
Yellow or green echoes in 16 levels
or 3 colors depending on echo
strengths

2. Minimum range and discrimination

3. Range scales

Meets 35 m HSC requirements
0.125,0.25,0.5,0.75, 1.5, 3, 6, 12,24,
48, 96

Note: Max. range for Japanese version is
FR-2115/2115-B: 72 nm, Other: 120 nm

4. Range accuracy

1% of range or 15 m, whichever is
the greater

5. Bearing discrimination Better than 2.5° except 9 ft

6. Presentation

7. Plotting facilities

<FR-2115/2125/2115-B/2125-B> EPA
Range scales P/L (us) PRR (Hz)

0.125, 0.25 0.07 3000 ARPA

0.5 0.07.0.15 3000

0.75, 1.5 2 from 0.07/0.15/0.3 | 3000/1500

3 2 from 0.15/0.3/0.5/0.7 | 3000/1500

6 2 from 0.3/0.5/0.7/1.2 | 1500/1000

12, 24 2 from 0.5/0.7/1.2 1000/600

48, 96 1.2 600/500 8. Radar map

<FR-2155/2125W/2135S/2135SW/2165DS/
2155-B/2125W-B/2135S-B/2135SW-B>

9. Guard zone

11. Target trails

Range scales P/L (us) PRR (Hz)
0.125, 0.25,0.5| 0.08 2200
0.75,1.5 0.08/0.3* 2200/1100
3 2 from 0.08/0.3*/0.6 | 2200/1100
6 2 from 0.08/0.3*/0.6 | 2200/1100
12,24 0.6/1.2 1100/600
48, 96 1.2 600/500

Xi

S-band radiator. Accuracy +1°
Head-up, Head-up TB, North-up, TM
Sea or ground stabilization

10 targets manual plotting (standard).
Not operational in ARPA mode.
Automatic Radar Plotting Aid for 30
targets automatically or manually
acquired, dynamic and static trial
maneuver, complies with A.823(19).

Common features Sea and ground stabilized vectors

and target trails, 3 target data readout
at a time

Nav lines, coastlines, buoys, etc.
produced by operator as required by
IMO and IEC standards. 150 points x
10 areas stored in EEROM.

2 GZs at 3 and 6 nm in width of 0.5
nm, any sector, in ARPA mode.

10. Target alarm zone 1st zone within 3-6 nm, 2nd zone

anywhere

Plotted in light blue not to interfere
with radar picture, intervals 15, 30 s,
1, 3, 6, 15, 30 min, true or relative on
RM mode; true only in TM mode.
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12. Parallel index line Choice of 2, 3 or 6 lines

INTERFACE

IEC 61162-1 OSD, RSD, TTM, etc.
(LISTENER 2 mA at 2 V, TALKER
60 mA max.)

Analog RGB video, H/V sync for VDR with
optional interface board

Gyrocompass Built-in interface for sync signal
20-50 V, 50-400 Hz, or stepper
20-50 V

Speed log IEC 61162-1, contact closure or

200/400/500 pulses/nm

EQUIPMENT LIST

Standard

1 Display unit (Separated to Monitor, Processor unit and
Control unit for —B type model)

2 Antenna unit

3 Transceiver unit for TR down version;
FR-2125W/2135SW/2125W-B/2135SW-B

4 Power supply unit for
FR-2155/2135S/2135SW/2165DS/2155-B/
21358-B/2135SW-B/2165DS-B

Option

1 Waveguide for TR down version

2 Gyro interface GC-8 (built-in type)

3 Interswitch box RJ-7, RJ-8

4 Performance monitor PM-30 (X), PM-50 (S)

5 42 rpm scanner motor for HSC
(FR-2115/2115B, 2125/2125B only)

6 45 rpm scanner motor for HSC
(FR-2135S/2135S-B only)

7 Interface unit IF-2300 (Mandatory for IMO radar)

Electromagnetic radiofrequency radiation

8 ARPA board ARP-26 (Mandatory on HSC)

9 Video plotter board RP-26

10 ROM card (for digital charts), RAM card (for custom
data) for RP-26, expanded radar map

11 Sub display FMD-8001 (R-type)

POWER SUPPLY
FR-2115/2115-B:
24V,9.6 A; 32V, 7.2A; 230 VAC, 24 A
FR-2125/2125-B:
24V, 10.8 A; 32V, 8.2 A; 230 VAC, 2.7 A
FR-2135S/2135S-B:
Display/Transceiver unit 230 VAC, 2.1 A
Antenna unit 200/220/380/440 VAC, 3g,
14 A
FR-2155/2155-B:
Display/Transceiver unit 230 VAC, 5.7 A
Antenna unit 200/220 VAC, 0.7A;
24VDC, 0.6 A
FR-2165DS:
Display/Transceiver unit 115 VAC, 5.7 A
Antenna unit 24 VDC, 10.9A
FR-2125W/2125W-B:
Display/Transceiver unit 230 VAC, 2.1 A
Antenna unit 200/220/380/440 VAC, 3g,
0.7A
FR-2135SW/2135SW-B:
Display/Transceiver unit 115 VAC, 5.7 A
Antenna unit 200/220/380/440 VAC, 3g,
14 A

X-Radiation

None of the equipment or any device used in
it will not give rise to dose rate > 5 pJ/kgh (0.5
mrem/h) at 50 mm.

RF power density on

MODEL RADIATOR TYPE |Distance to 100 W/cm? |Distance to 10 W/cm?

antenna aperture
FR-2115 XN12AF (4) 0.1 m worst case 3.5m 150 W/cm?
FR-2115-B XN20AF (6.5)

(X, 12 KW)|XN24AF (8') 1.4 m 70 W/cm?
FR-2125/2125W XN12AF (4) 1.1 m worst case 10.0 m worst case | 200 W/cm? worst case
FR-2125-B XN20AF (6.5)

FR-2125W-B (X, 25 kW)|XN24AF (8’)

FR-2135S/2135SW SN30AF (10) 0.7m
FR-2135S-B

FR-2135SW-B SN36AF (12) 0.5m
(S, 30 kW)

FR-2165DS SN4A (8) 1.2m
(S, 60 kW) SN5A (9)) 1.0 m
FR-2155 XN4A (8) 0.7m
FR-2155-B (X, 50 kW) |XN5A (10) 1.6 m

Xii

FR-2135S/2135SW SN-30AF: Not available in Japan.
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Category of Equipment Units

Display unit (Monitor, Processor unit, Control unit)

To be installed in a Protected area

Power supply unit To be installed in a Protected area
RF Transceiver unit To be installed in a Protected area
Antenna unit To be installed in an Exposed area

Performance Monitor  To be installed in an Exposed area

Precautions for high speed targets

Assume your ship is making 40 kt and a target ship is approaching at 40 kt right toward you.
Then the relative speed is 80 kt. With the antenna revolving at 42 rpm, the target blip
appears jumping to a new location 59 m nearer. This jump corresponds to 19 mm on the
300 mm display using the 0.25 nm range scale. On such a short range you may lose the
track of target in the midst of sea clutter, random noise or other targets. Use one step larger
range scale.

ARPA can fail to track a target when the relative speed exceeds 100 kt.

Xiii
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CONFIGURATION OF FR-2105 SERIES RADAR AND ARPA

Your RADAR or ARPA is model FR-21xx

consisting of checked component units. (Check by yourself or your service representative)

FR-2125W/2135SW

FR-2155/2135S/2165DS

ANTENNA UNIT

ANTENNA UNIT

e

FR-2115/2125

ANTENNA UNIT

Performance Monitor (option)
PM-30 for X-band
PM-50 for S-band

\ Waveguide or
! Coax cable
Power Supply TRANSCEIVER UNIT
Unit PSU-001 For FR-2125W/2135SW
(For FR-2155/2165DS)
DISPLAY UNIT P
RDP-124 [, _____-_----- P P i+ Gyro _
|
| Gyro Interface ! 1 Converter 1 & _Gyro
I_ ____________ \ S I il
Power Supply H ARAPéApbggrd o
- i
Unit PSU-004 [ R P
Frrrizzzzzzz: - SDME (pulse) 1¢,50/60 Hz
! ! Power Supply ! Video Plotter e e EPFS
| | Unit PSU-004 LRP2E e , -------- SDME (VBW)
i - | @ T T IF-2300 |=-------- GYRO (HDT)
s 58 |§ | I N bbby » ARPA data (TTM)
S
| s | —i i P E S B PP External Buzzer
L e |§ ! !
5 S @ g ] N il
2 et L | - .
| | & e e ! Interswitch +----- Other Radar system
i i 115/230 VAC, 1¢, 50/60 Hz H
Display unit (Antand disp for FR-2115/2125) ~~"""""7°°"

115/230 VAC, 1¢, 50/60Hz

115 VAC, 1¢, 50/60 H.
Antenna unit

Display unit
115/230 VAC, 1¢, 50/60 Hz (FR-2125W/2135SW)
Antenna unit

See the table in below

z (FR-2155/2165DS)

See the table in below

Optional Supply
e———-— Power

Please specify power supply when ordering.
Optional transformer is required for other mains.

ANTENNA UNIT

FR-2115 RSB-0074 (24 rpm, 24VDC): Motor D8G-516

FR-2115-B RSB-0075 (42 rpm, 24VDC): Motor D8G-571 --- HSC X-band

FR-2125 RSB-0074 (24 rpm, 24VDC): Motor D8G-516

FR-2125-B RSB-0075 (42 rpm, 24VDC): Motor D8G-571571 --- HSC X-band

FR--2155 RSB-0049 (16 rpm (50Hz)/20 rpm (60 Hz), 200/220 VAC, 3@: Motor GOB-8222

FR-2155-B RSB-0050 (20 rpm, 24VDC): Motor RM-6585

FR-2125W RSB0076 (21 rpm (50Hz)/26 rpm (60Hz), 200/220 VAC, 3@): Motor RM-8123

FR-2125W-B RSB0077 (21 rpm (50Hz)/26 rpm (60Hz), 380/440 VAC, 3@): Motor RM-8124
RSB0078 (21 rpm (50Hz)/26 rpm (60Hz), 100 VAC, 1g): Motor RM-8247

FR-2135S RSB0026 (21 rpm (50Hz)/26 rpm (60Hz), 200/220 VAC, 3@): Motor RM-7398

FR-2135S-B RSB0031 (21 rpm (50Hz)/26 rpm (60Hz), 380/440 VAC, 3@): Motor RM-7435
RSB0088(45 rpm, 220 VAC, 3@ 50Hz): Motor RM-9519 --- HSC S-band
RSB0089 (45 rpm, 220 VAC, 3@ 60Hz): Motor RM-9520 --- HSC S-band
RSB0090 (45 rpm, 440 VAC, 3@ 60Hz): Motor RM-9521 --- HSC S-band

FR-2135SW RSB0027 (21 rpm (50Hz)/26 rpm (60Hz), 200/220 VAC, 3@: Motor RM-7398

FR-2135SW-B RSB0032 (21 rpm (50Hz)/26 rpm (60Hz), 380/440 VAC, 3g: Motor RM-7435

FR-2165DS RSB0051 (21 rpm, 24 VDC): Motor RM-6585

Xiv
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CONFIGURATION OF FR-2105-B SERIES RADAR AND ARPA

Your RADAR or ARPA is model FR-21xx  -B
consisting of checked component units. (Check by yourself or your service representative)

FR-2155-B/2135S-B FR-2125W-B/2135SW-B FR-2115-B/2125-B
ANTENNA UNIT ANTENNA UNIT ANTENNA UNIT
T T E Performance Monitor (option)
| Waveguide or PM-30 for X-band
! Coax cable PM-50 for S-band

TRANSCEIVER UNIT @

Power Supply

Unit PSU-001 For FR-2125W/21355W

(For FR-2155-B)
MONITOR
RDP-124-M-ES

CONTROL UNIT
RCU-011

Processor unit Fmmemme- '
RPU-011 [ ,o----------- ; i Gyro !

- m - mm oo e e v
Gyro Interface ! , Converter + L _Gyro
SIIIIIIIIIIII |t !
'
ARPA board | | o oo oo oo e
Power Supply | y [ i
Unit PSU-004 Lo .5??_2_6. S T DO SDME (pulse) 115/230 VAC,
............. : 1¢,50/60 Hz

;
Power Supply | I EPFS

|
| | unitPsu-004 | | L.._RP: 26 e ' -------- SDME (VBW)
| = | T T IF-2300 [=-------- GYRO (HDT)
c = e H
i 5 | § & | < | £ | e » ARPA data (TTM)
T (]
|5 | ;—:i 8 g 3z e == External Buzzer
EEE 212
o jEL e |z | E TR :
| | ! ! | ' Interswitch !
. : ! ! 115/230 VAC, 1¢, 50/60 Hz - ------ H R q F----- Other Radar system
Display unit ; ; - RI-7TIR)-8
Display unit  (Antand disp for FR-2115-B/2125-B) ' __________ )

115/230 VAC, 1¢, 50/60Hz

115 VAC, 1@, 50/60 Hz (FR-2155-B)
Antenna unit

200 VAC, 3@, 50 Hz (FR-2135S-B)

220 VAC, 3¢, 60 Hz (FR-2155-B/2135S-B)
380 VAC, 3¢, 50 Hz (FR-2135S-B)

440 VAC, 3¢, 60 Hz (FR-2135S-B)

115/230 VAC, 1@, 50/60 Hz (FR-2125W-B/2135SW-B)

Antenna unit

230 VAC, 19, 50/60 Hz (FR-2125W-B)

220 VAC, 3¢, 60 Hz (FR-2135SW-B) )

380 VAC, 3¢, 50 Hz (FR-2125W-B/2135SW-B) "~~~ ~"777~ Optional Supply
440 VAC, 3¢, 60 Hz (FR-2125W-B/2135SW-B) . _ Power

Please specify power supply when ordering.
Optional transformer is required for other mains.

Note: The Display unit RDP-124 for FR-2105 series radar is separated into the Monitor
RDP-124-M-ES, the Processor unit RPU-011 and the Control unit RCU-011 for FR-2105-B

series radar.

XV
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Chapter 1 OPERATION

/A DANGER

Before turning on the radar, make sure that there is no one near the
antenna unit.

Serious injury or even death may result if a rotating antenna strikes
someone standing nearby.

Power switch

Control head

1.1 Turning on the Power

The POWER switch islocated at the left corner of the control head. Push it to switch on the
radar system. To turn off the radar, push it again. The screen shows the bearing scale and
digital timer in approximately 15 seconds after power-on. The timer counts down three
minutes of warm-up time. During this period the magnetron, i.e., transmitter tube, is warmed
for transmission. When the timer has reached 0:00, the indication STBY appears indicating
that the radar is now ready to transmit pulses.

In warm-up and standby condition, you will see the message BRG SIG MISSING. Thisis
normal because a bearing (azimuth) signal is not yet generated when the antennais not
rotating. ON TIME and TX TIME values shown at the bottom of the screen are the time
counts in hours and tenths of hour when the radar has been powered.

-1.1-
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1.2 Transmitter ON

When the STANDBY status is displayed on the screen, press the transmit switch labeled
STBY/TX on the control panel of the display unit.

Theradar isinitially set to previoudy used range and pulsewidth. Other settings such as
brilliance levels, VRMs, EBL s and menu option selections are also set to previous settings.

The transmit switch toggles the radar between STANDBY and TRANSMIT status. The
antenna stopsin STANDBY status and rotatesin TRANSMIT status.
Quick Start

Provided that the radar was once in use with the transmitter tube (magnetron) still warm, you
can turn the radar into TRANSMIT condition without 3-minutes standby. If the Power Switch
has been turned off by mistake or the like and you wish to restart the radar promptly, turn on
the Power Switch not later than 10 seconds after power-off.

Notes:

1) If the antennadoes not rotate in TRANSMIT status, check whether the antenna switch in
the tuning compartment isin the OFF position.

2) The magnetron ages with time resulting in a reduction of output power. It is highly
recommended that the radar be set to STANDBY status when not used for an extended
period of time.

-1.2-
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1.3 Control Head

A/C RAIN
Suppresses clutter from
rain, snow, clouds.

BRILLIANCE
Adjusts the brightness
of entire screen.

AIC SEA

AUDIO OFF
Acknowledges audible alarms, no effect on
visual alarms.

Suppresses sea clutter to
improve the short range

discrimination.

GAIN

Adjusts the radar sensitivity.

\

RADAR MENU
for setting various parameters for
radar operation and radar map.

NAV MENU
Sets parameters for nav info.

PLOT MENU
for plotting

\

|

(BRILLIANCE)

(AcrRAN ) ((AICSEA )

\
&

O

=)&)

Crange )

STBY
X

[ )

AUDIO RADAR| [ PLOT | | NAV
OFF MENU | | MENU | | MENU

L) (PANEL) (MODE
oFF | | BRILL
EIEACIFS

OFF TosT
(a]+) ®]s)

CHART
17 (ele] (8]¢])

(TARGET) (CU,TM) (~AIC
TRAILS| [RESET| | AUTO
eloJ

EBL control and on/off keys
Pressing ON key toggles
between NO.1 and NO.2
EBLs.

FUNCT
#1: Set-
#2: Set-
#3: Set-
#4: Set-

ION Keys
up 1
up 2
up 3
up 4

VRM control and on/off keys
Pressing ON key toggles
between NO.1 and NO.2

VRMs.

RANGE Keys

TRANSMIT/STANDBY

Select the range scales.

-1.3-

TRACKBALL

Shifts the cursor for plotting,
entering reference points,
etc.
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®3) 2) 1) (12

HL PANEL MODE AUDIO RADAR PLOT NAV
eolFF 5R|ILL A OFF MENU MENU MENU
1 2 3

—
OFF LOST
4) CENTER | |VECTOR| | TARGET (13)
Al+4)  X[s5) (O] s e N
EBL CHART e @
(5) OFFSET | | ALIGN MARK

ol 7 I Do TARGET ||__
r 9

DATA

TARGET CU, T™M A/C
TRAILS RESET AUTO TARGET I (10)
CANCEL) (& ] o ENTER CANCEL
- | P
— (15
1) () (14 @) (15)
(16)

1 MODE Selects presentation modes: Head-up, Head-up TB, North-up, Course-up and True
Motion.

2 PANEL BRILL Adjusts brightness of control panel.

3 HL OFF Temporarily erases the heading line.

4 OFF-CENTER Activates and deactivates off-centering of the own ship position.
5 EBL OFFSET Activates and deactivates off-centering of the EBL origin.

6 C U, TM RESET Resets the heading line to 000° in course-up mode; moves own ship
position to 75% radius in stern direction in the True Motion mode.

7 A/C AUTO Reduces sea clutter at preset level. Permits manual override by A/C SEA and
A/C RAIN controls.

11 TARGET TRAILSCANCEL Erasestarget trails.

Keys for EPA or ARPA (optional)

8 ACQ key Acquires atarget after selecting it by trackball.

9 TARGET DATA Displays the acquired target data for 2 or 3 targets at atime.

10 TARGET CANCEL Terminates plotting of a specified target or all tracked targets.

12 VECTOR Select vector mode; true or relative.

13LOST TARGET Silencesthe lost target audible alarm and erases the lost target symbol.
14 CHART ALIGN Aligns chart with the radar display.

15 MARK Enters/erases mark.
16 ENTER Used to save settings on menu screen.

Keys 0-9 Select video plotting symbols. Also used for entering numeric datain any mode as
applicable.
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1.4 CRT Brilliance

The BRILLIANCE control on the control head of the display unit adjusts the entire screen
brightness. Note that the optimum point of adjustment varies with ambient light conditions,
especialy between daytime and nighttime.

Brilliance
control

|

\J

BRILLIANCE AIC RAIN AIC SEA GAIN

Note: The CRT brilliance should be adjusted before adjusting relative brilliance levels on the
BRILLIANCE menu to be explained later.

1.5 Tuning the Receiver

Tuning method can be selected at RADAR 3 menu; auto or manual.

1. Pressthe RADAR MENU key.

2. Press[0], [0], [2], [0] and [O] in sequence to reach the RADAR 3 menu item.
3. Press the [9] key twice to change between Auto and Manual.

4. Press the ENTER key to confirm your selection.

5. Pressthe RADAR MENU key to close the menu.

Automatic tuning

The radar receiver istuned automatically each time the power is turned on; thus, thereis no
front panel control for tuning. The tuning indicator and the label AUTO TUNE at the top right
corner of the display unit show the tuning circuit is working.

Manual tuning

If you are not satisfied with the current tune setting, follow these steps to fine-tune the receiver:

@@@@@%@%@m
g = Ele

TUNE control ERROR lamp (See next page.)

1. Set the tuning method to manual as described above.

2. While observing the picture on the 48 mile scale, owly adjust the TUNE control in the
tune compartment and find the best tuning point.

3. Make sure that the radar has been set to the best tuning point. This condition is where the
tuning indicator lights to about 80% of its total length. Note that the tuning indicator will
never extend to full length.
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A Video Freeze-up Recovery

Video freeze-up or lock-up can occur unexpectedly on any digital rasterscan radars. Thisismainly
caused by heavy spike noise in the power line and can be noticed by carefully watching the nearly
visible sweep line. If you suspect that the picture is not updated every scan of the antenna or no key
entry is accepted notwithstanding the apparently normal pictures, do Quick Start to restore normal
operation.

1. Turn off the Power Switch and within 10 seconds turn it on again.
2. Pressthe Transmit switch labeled STBY/TX for transmit condition.

NOTE: This equipment has self-diagnostic function to check operational software periodically. If
any trouble has been found, the ERROR lamp lights. In this case, do the above procedure.
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1.6 On-screen Legends and Markers

Target Alarm Zone (Radar) or Guard Zone (ARPA),
1st zone between 3 and 6 nm, 2nd zone anywhere.

~ Set & Drift values are
accessible on RADAR MENU.
Heading line Dual-axis SDME
- F: Fore/aft speed (- sign for reverse).
Cursor position . .
P Heading marker SB: Port/stbd (-sign for port)
from OS \ — soG* / Target Data
. N
12/ 2nm AUT%;:“;NE S0 120 BTLOG
+ 4.2NM ANT 1 MAIN ZRUE VEC MIN GRD STAB
320.2°R LOG F 10.0 KT HISTORY 6MIN
HEAD UP RM = SOG SB-1.0K RNG 3.5.N°M
PULSE 1 M1 330 P30 —= SET & DRIFT 01 CSE XAOTBTTRU
040  MAN ALIGNED SPD 128K BTTRU -—
TCPA94MIN
EAV1 310 N 050 BT santN
IR3 N N RNG 4.7NM
Est 300 N 2 5 Siwrerm
02  CPA 2.9NM
290 070 TCPA9AMIN
BEF s ~—
280 080 o @
gu w E
270 090 3020 10 ?go S
DEPTH 21.1m
CURRENTl.ZKTﬂ
260 100 13T
285.6
WPT 2 iggg!’\‘TM
250 110 01+ 1L7NM
162.5°T
240 120 O S o 2aon
125°18.115E
X-Band 230 + CURS&B;}%%I;N
A/C AUTO 135°18.303E
S%SE 220 ;—;?NE;;?'L 12MAR 1998
OFFCENTER 210 150 %; ﬁtﬁgm ; 13:28
Long-1 200 190/ 189 170 6P VRO LOG ERPS TRIGGER
EBL VR V'E’;E%ﬁﬁ'ﬁf;‘éﬁ' HEAD LINE
>§%So §< INDEX LINE >10.75NM< COLLISION GUARD LOST
- >140.9° < WATCH 11:28 7.00NM TARGET FULL (AUTO + MAN) )
/ l Y o
Function key Stern marker North marker Manual chart This cell |_nd|cates 3rd target
selected . data or wind/depth data.
alignment

Orientation of Parallel Index Lines

*:With the serial speed inputs and SOG selection, if the type of datais changed from SOG to
STW, the label SOG appearsin red at the upper right corner on the screen.

Note: For W-type (Washington Ferry), ship's heading and speed are indicated as follows.

HDG 18.5° GYRO AUTO TUNE
SPEED 3.5KT BT NAV ===l \
ANT 1 MAIN
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DATA DISPLAY

( HDG 1550 T
SPEED 12.0KT BT LOG

ARPA  AUTO+MAN
*TRUE VEC 6MIN GRD STAB

HISTORY 6MIN

RNG 4.7NM
[J01BRG 255T

CSE 264.0 TBT TRU

SPD 12.3KT BT TRU

CPA 3.4NM

TCPA 94MIN

BCR 2.9NM

BCT 94NM

RNG 2.0NM
[J02BRG 180.0T

CSE 200.0 TBT TRU

SPD 10.5KT BT TRU

CPA 1.3NM

TCPA 15.1MIN

BCR 3.0NM

BCT 25NM

RNG 2.0NM
[J03BRG 180.0T

CSE 200.0 TBT TRU

SPD 10.5KT BT TRU

CPA 1.3NM

TCPA 15.1MIN

BCR 3.0NM

BCT 25NM

1:23

DEPTH 21.1m
CURRENT 2.2KT
105.7T
11.3KT
2856 T

WIND

150.8NM

WPT 2
155.0 T
11.7NM

01 —= —|—
162.5T

OWN SHIP [GP]
34 40.849N
125 18.115E
+CURSOR POSN
34 39.039N
135 18.303E

12 MAR 1998 13:28 LOCAL

... SIGNAL MISSING ...
GYRO LOG EPFS TRIGGER
VIDEO AZIMUTH HEAD LINE|
... ARPA ALARM ....
COLLISION GUARD LOST

TARGET FULL (AUTO + MAN)
N J/

HDG: Heading T (True = corrected gyro or magnetic heading)

Speed data is LOG, MAN etc. showing sensor and types.
When set/drift is manually applied, BT appears instead of WT.
(WT: Water tracking mode, BT: Bottom Tracking mode)

SEA STAB: Sea stabilization, displayed objects subject to water,
current.

GND STAB: Ground stabilization, compensated for the current;
stationary objects appear stationary on the display.

Target NO. 01 - 40 in ARPA, 01 - 10 in EPA, automatically assigned.
The numbers are left occupied if targets are lost or intentionally
removed until the full numbers are used up.

Interpreting Course Ex. 180.0 T BT TRU

T: True, referenced to True North
BT: Bottom tracking (referenced on the bottom)
TRU: Vector orientation

Numerals on division lines Ex. 1:23: Elapsed time since last plot (EPA
only)

This third target data area may be used to indicate the graphics of wind
and depth data if the third target data is not interested.

This display cell shows digital readouts of water depth, ocean currents,
wind if associated sensors are in use.

Bearing and range to waypoint

Bearing and range from origin mark to cursor.

Electronic Position-Fixing System, such as GPS, DGPS, DECCA,
LORAN C. Status (Healthy or invalid) will be indicated.

Date and time.
Warning and indications
*Note: When a presentation mode other than north-up true motion is

selected in true vector mode, TRUE VEC indication appears in
red to alert you.
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1.7 Degaussing the CRT Screen

Each time the radar is turned on, the degaussing circuit automatically demagnetizes the CRT
screen to eliminate color contamination caused by earth's magnetism or magnetized ship
structure.

The screen is also degaussed automatically at certain time intervals. While being degaussed,
the screen may be disturbed momentarily with vertical lines. If you wish to degauss by manual
operation, open the tuning compartment and press the Degauss switch.

& @

DEGAUSS SWITCH

POWER switch

©

(BRILLIANCE)

0 © 6

(CacraN ) (Cacsea ) (_GAN )

Tuning compartment

1.8 Initializing the Gyro Readout

With a gyrocompass interfaced with the radar, ship's heading is displayed at the top of the
screen. Upon turning on the radar, align the on-screen GY RO readout with the gyrocompass
reading by the procedure shown below. Once you have set the initial heading correctly,
resetting is not usually required. However, if the GY RO readout goes wrong for some reason,
repeat the procedure to correct it.

1. Pressthe RADAR MENU key to display the FUNCTIONS 1 menu.
2. Pressthe [0] key twice to display the FUNCTIONS 3 menu.

3. Pressthe [9] key to select GYRO SETTING option.

4. Rotate the EBL control to adjust the gyrocompass reading.

5. Press the ENTER key to confirm the setting.
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1.9 Presentation Modes

This radar has the following presentation modes:
Relative Motion (RM)

Head-up: Unstabilised

Head-up TB: Head-up with compass-stabilized bearing scale (True Bearing) where the
bearing scale rotates with the compass reading.

Course-up: Compass-stabilized relative to ship'sintended course

North-up: Compass-stabilized with reference to north

True Motion (TM)

North-up:  Ground or sea stabilized with compass and speed inputs

Selecting presentation mode

Press the MODE key on the control head. Each time the MODE key is pressed, the
presentation mode and mode indication at the upper-left corner of the screen change
cyclicaly.

MODE key

i
OFF MENU | | MENU | | MENU
el
OFF LOST
(a]4]) ®]s] (B]6]
CHART
©l7) (e]s] (&]9]

[TARGET| [CU, TM AIC
TRAILS RESET AUTO
cancey) (€] 0] (EnTER

ACQ
TARGET|
DATA
TARGET]|
CANCEL

A Loss of Gyrocompass signal

the SET HDG appears at the upper-right corner on the screen. Press the MODE key, and the

the previous section 1.8. Finally press the CANCEL key to erase the message SET HDG.

When the compass signal is lost, the presentation mode automatically becomes head-up and the
HDG (heading) readout at the top of the text area shows asterisks ***.  Also GYRO appears in
red characters at the lower right corner on the screen. When the gyrocompass signal is restored,

asterisks and GYRO go off. Align the HDG readout with the gyrocompass reading, referring to
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Presentation mode,
representative display

Description

Heading Marker
Heading Line

350 0004 010
\TIRLLE HHHI////////

North markersso *, 029
AW

30
S
\\\\‘\
&

SN
\\\\\\\\\\\\ 140
”'um\‘wmm\\\\\\\\“\ 150
190 180 170

Head-up mode

A display without azimuth stabilization in which the line
connecting the center with the top of the display indicates
own ship’s heading.

The target pips are painted at their measured distances
and in their directions relative to own ship’s heading.

A shore line on the bearing scale is the north marker
indicating compass north. A failure of the compass input
will cause the north marker to disappear and the readout
to show asterisks (***.*) and the message GYRO appears
in red at the lower-right corner of the screen.

Heading Marker

North marker

\
“ \\\\\\\\\\\\\\\\
320 L\

020
Aty aom
ly

s
%,
£

S

@
15}
Y,
“,

w
S
1S3

by,

i, ////////, m,

- S
2607, () v
2 «

230 7, S
’ W
220 ////////////, \\\\\\\\\\\\\\ 140
o 2(;::/)//”/””/”"i”\\‘Hm\\\\\\\\\\‘\“\\\ 150

0 180 170

Course-up mode

An azimuth stabilized display in which a line connecting
the center with the top of the display indicates own ship’s
intended course (namely, own ship’s previous heading just
before this mode has been selected).

Target pips are painted at their measured distances and in
their directions relative to the intended course which is
maintained at the 0-degree position while the heading line
moves in accordance with ship’s yawing and course
change. This mode is useful to avoid smearing of picture
during course change. After a course change, press the
[CU, TM RESET] key to reset the picture orientation if you
wish to continue using the course-up mode. The heading
line gets back to scale zero.

earing scale rotates with a compass signal
Heading Marker

330 3K 350 o North marker

310 \\\\\\\\“\\\n\\mhn mmu//////,,,//////
300 W
W

N
o 120

iy, )
111 130
80 /HH‘HH‘H”.\\\‘\

0 160 150

Head-up TB (True Bearing) mode

Radar echoes are shown in the same way as in the
head-up mode. The difference from normal head-up
presentation lies in the orientation of the bearing scale.
The bearing scale is compass stabilized. That is, it rotates
in accordance with the compass signal, enabling you to
know own ship’s heading at a glance.

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

If the compass fails, the bearing scale returns to the state
of head-up mode.
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Presentation mode,
representative display

Description

010

\STLn Qnm; 02
330 \“\\\\\\\\nm\ mvu////,/,/// 030

S
320 W

Heading
., oso Marker
7,

2

1,
Z
“,

K2 Q

220 ", " N

210 /////////////H!HHHMHN\\”\‘\\\\“\\\\\ 150
20 190 180 170 *

North-up mode

In the north-up mode, target pips are painted at their
measured distances and in their true (compass) directions
from own ship, north bearing maintained up of the screen.
The heading line changes its direction according to the
ship’s heading.

If the gyrocompass fails, the presentation mode changes
to head-up and the north marker disappears. Also, the
HDG readout shows asterisks (***.*) And the message
GYRO appears in red at the lower-right corner of the
screen.

Heading Line

i,

\“\\\\\\\\\\ ”W””//// 030

| "ty Heading
g )
a0 ", oso Marker

2

/
220

Nty
/”/’//////uwuwm\\\‘
190 180 170

True motion mode

Own ship and other moving objects move in accordance
with their true courses and speed. In ground stabilized
TM, all fixed targets, such as landmasses, appear as
stationary echoes. In the sea stabilized TM without set
and drift inputs, the landmass can move on the screen.

When own ship reaches a point corresponding to 75% of
the radius of the display, it is automatically reset to a point
of 75% radius opposite to the extension of the heading
marker passing through the display center. Resetting can
be made at any moment before the ship reaches the limit
by pressing the [CU, TM reset]. Automatic resetting is
preceded by a beep sound.

If the compass fails, the mode is changed to the head-up
and the north marker disappears. The HDG readout
shows asterisks (***.*) and the message GYRO appears
in red at the lower-right corner of the screen.

340 350 000 010 g9

% N
130
N
" w50
200 "y 10

%,
220" "W,

2
a6y,

340 350

330 o
e
20 (W™

2307,
220"

S 4,
oy 7,
o <

8
w150 iy,

111 " 2 g B W5
gy i
200 715" B "o 160 200 7 45" 8 "o 160

(a) True motion Is selected

(b) Own ship has reached a
point 75% of display radius

(c) own ship is automatically
reset to 75% of radius
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1.10 Selecting the Range Scale

The display range scaleis changed by pressing the [+] and [-] keys. The selected range scale
and range ring interval are shown at the upper left corner on the screen. When atarget of
interest c