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10.
11.
12,
13.

14.

15,

16.
17.
18.

Range:

. Range Ring Interval:

Number of Rings:

Display Mode:

Bearing Resolution:
Bearing Accuracy:
Range Discrimination:
Minimum Range:

Range Ring Accuracy:
VRM Accuracy:

Mark Indication:

Numeral/Character
Indication:

Plotting Mode:

Interference Rejector:
Radar Alarm:
Echo Stretch:

ENVIRONMENT CONDITION

1.

Vibration:

2. Ambient Temperature:

3. Humidity:

0.25 [0.5 [0.75]1.56 [ 3 [6 |12 |24 136 | n.m.
0,05%[0.1%[0.25]0.25i0.5 |1 [ 2] 41 6] n.m

5 é 3 6 6 | 6] 6| 6! b pes.

* Kilometer unit 0.lkm and 0.2km available for
0.25 and 0.5 n.m. ranges respectively with
internal dip switch.

1) Head-up

*2) Course-up
*3) North-up

*: Only when a gyro interface {option) is
connected.

Better than 2.7°

Better than 1°

Better than 31m

Better than 36m

0.2%

0.5% or 10m, whichever is the greater.

Heading Mark, North Mark, Bearing Scale, Range
Ring, No.1/No.2 VRM's, No.1/No.2 EBL's and

Alarm Zone Mark

Range, Range Ring Interval, Display Mode (HU,CU,NU},
Pulselength (S,L), Plot Interval, Interference
Rejection (IR}, Radar Atarm {(ALM), Ship's Bearing,
EBL Bearings (No.1/No.2 EBLs), VRM Ranges {No.1/
No.2 VRMs) and Echo Stretch (ES), Bearing Mode

(R for relative, T for true)

Continuous or selected interval; 15sec, 30sec,
lmin, 3min and 6min

Built in
Built in
Bulit in
Total Amplitude Vibration Cycle
+ 1.6 mm 1 to 12.5Hz
+ 0.38 mm 12.5 to 25Hz
+ 0.10 mm 25 to 50Hz
Scanner Unit =--=m=w- -25°C to +70°C
Display Unit -------- -15°C to +55°C

Relative humidity, 95% at +40°C

0-2
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POWER SUPPLY & POWER CONSUMPTION

12vde (10.2-15Vdc) or 24/32Vdc (20.4-40Vdc)}

directly by changing jumper connections, 95W at 12VDC.
100/110/115/220/240Vac, 50/60Hz, 1g, with extra rectifier
(RU-3423, option), 155VA

COATING COLOR

1. Display Unit ---- Munsell 2.5GY5/1.5 Embossed T25 (Light gray) for Cabinet,
Munsell N3.0 Newtone No.5 (Dark gray) for Control Panel

2. Scanner Unit ---- Munsell N9.5 for Radome, Munsell 2.5PG3.5/10 for
Radome Mounting Base

3. Rectifier Unit -- Munsell 2.5GY5/1.5 Newtone No.5 (Light gray)
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EQUIPMENT LIST ACCESSORIES (Type: FP03-00100, Code No.: 000-081-105)

No. Name Type Q'ty Weight Remarks No. Name Type Code No. Q'ty Remarks
1 Scanner Unit 1 19 kg 1  Vinyl Cover 03-011-0401 000-879-490 1 Display Unit
2 Display Unit ROP-006T(Tabletop) or 1 20 kg 2 Hood Assembly  FP03-00110 008-111-640 1
RDP-006B (Bulkhead)
3  Rectifier Unit RU-3423 1 16, 5kg Option
4 Accessories FP03-00100 1 set INSTALLATION MATERIALS (Type: CP03-01600, Code No.: 000-082-902)
1
5 Installation CP03-01600 | 1 set No. ~ Name Type Code No, Q'ty
Materials 1 Multicore Cable RW-4160 003-152-100 10m
6  Standard Spare Parts SP03-02000 1 set 2 M Connector 03-302 (4P) 008-300-570 .
Assy.
UPTIONAL SUPPLY 3 Connector 16P2B 000-500-346 1
No. Name Type Code No. Remarks 4 Lug 4 000-536-100 .
1 Gyro Interface Unit AD-10S : Cable Clamp (1) 03-011-1222-0 100-016-300 .
2 Power Cable YV-§ 2x2C 000-564-559 3.5m 6 Cable Clamp (2) 03201112230 100-016-310 X
3 Filter Assy. 008-230-100 7 Hex. Bolt M12 x 60 000-862-191 q
4 Hood w/Magnifying Lens MFL-800 008-203-120 g Hex. Nut 12 000-863-112 .
STANDARD SPARE PARTS (Type: SP03-02000, Code No.: 000-081-027) 9 Flat Washer M12 000-864-132 4
No. Name Type Code No. Q'ty Remarks 10 Spring Washer M12 000-864-263 4
1 Lamp T3.8C 8Y 60mA 000-540-180 2  Panel I1lumi. 11 Crimp-on Lug FV5.5-4 (¢4) 000-538-123 1
2 Fuse FGBO, 20A 000-549-015 2 12VDC Mains 12 Crimp-on Lug FV1.25-3 {(#3) 000-538-113 20
3 Fuse FGBO, 10A 000-549-065 2 24/32VDC Mains 13 Seal Washer CW1053DX 300-850-021 4
4 fuse FGBO, 0.5A 000-549-060 2  High Voltage 14~ Drain Tube 03-003-3001-0 300-330-010 1
5  Fuse FGBO-A, 1A 000-549-061 2 Scanner Motor 15  Safety Lanyard 03-003-3002-0 300-330-020 1
6 Fuse UL-TSC125V2A  000-101-132 3 CRT Display 16 Fitting Metal ML 000-570-342 1
7 Label (1) 03-011-1051-0 301-110-510 1 POWER & SCANNER sw. : 17 Label (7) 03-004-0207-0 300-402-070 1
8 Label (2) 03-011-1052-0  301-110-520 ! PONER & SCANNER sw. * Note: Items 1 thru 6 are used for display unit and items 7 thru 17 for
9 Socket Wrench Hex. 1.B5mm 000-830-112 1 scanner unit.
10  Spare Parts Box F710 type 000-831-610 1
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CHAPTER 1 OPERATION INSTRUCTIONS
Adjustment and function for the respective operating controls is discugsed
in this chapter. The operating personnel should familiarize himself with

all the operating controls in order to make the best possible use of the
equipment.

1.1 Function of Each Control (See page 1-18.)

POWER Switch

This switch turns on/off the power supplied to the radar system. Turn
it to ON {OFF) to initiate (or cease) the radar operation.

Shortly after the unit is turned on, the 3 minute timer and internal
dip switch setting (See page AP2-1.) will appear on the screen as
shown in Fig.l-1. The timer will count down from "3.00" to "0:00",
and the display will change to the "ST-BY" indication, showing that
the radar is ready to transmit.

NOTE: The self-check for memory devices (ROM/RAM) is carried out auto-
matically at every power-up. Confirm that the ROML, ROM2 and
RAM are indicated by "OK" at the bottom of the display. See
Fig.1-1. [If the self-check sequence detects a failure of some
block, the message "ERROR" is displayed such as “ROML ERROR".
Refer to Section 4.1 Self-check for Memory Device on page 4-1
for more details.

Range Ring Interval Range

when a gyrocompass
is connected.)

Interference
Pulselength Rejection "ON"
Presentation Mode
FURUNO ] "
211258 SMtNUTES - 5T-BY 3
PROG. NO 0355987 -X ] LATER y 1
é\{}' 12345678 ]
Bibsw LONIgEF R
%RA NG 48 /
A e ~
ghﬂﬁ= 1 TTSetting of Internal
Ship's Bearing & Dip Switch
(Indicated only é
R
e, R

ROM/RAM Check

SCANNER Switch

When this switch is turned to ON with the POWER switch turned on, the
antenna begins to rotate.

1-1

When this switch is turned to OFF, the radar is put in standby con-
dition irrespective of TX touchpad setting.

- TX (Transmit) Touchpad Ei:ﬂ

Press this touchpad while the indication of the "ST-BY" is displayed on
the screen as shown in Fig.1-2, and the radar pulses are transmitted and
then any echoes reflected from the targets are received and displayed
on the screen. -~ TRANSMIT Condition.

The pulselength and pulse repetition rate are automatically determined by
means of the range settings as shown in Table 1-1.

The pulselength selected is indicated as "S" (0.08us), and “L" (0.5us)
at the top left on the screen. See Fig.1-3.

Table 1-1
PuTse Repetition Range
Pulselength Rate (Hz ) (N.M.)
Short (5) 0.08us Approx. 3300 0.25 to 1.5
Long (L) 0.5us Approx. 840 3 to 36

Range Ring Interval

Pulselength

‘Presentation Mode

s,
v,
4 \

Heading Mark

) \Range Ring

North Mark~\\\\\\

Ship's Bearing
(Indicated only when a
gyrocompass is connected.) Fig.1-3
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ST-BY Touchpad g%aJ

Pressing this touchpad stops the transmission. Press.the TX touchpad
again to present the radar picture on the screen. This touchpad is
ytilized when the use of the radar is temporarily suspended.

RANGE Switch

This 9 position range switch selects the detection range. 'Seg Table
1-2. The range selected determines automatically the range ring
interval.

Table 1-2 Range and Range Ring Interval

— FURUNO

Range 0.2510.5[0.75[1.53 [6 {12[24] 36 .
Range Ring Interval [ 0.05] 0.1 0.25 0,25;0.5]1
Number of Rings 5 5 3 6 6 |6 6| 6} 6 pcs.

. _PNL Ot
PANEL DIMMER Control (::T?ﬁi;

This adjusts the illumination of the control panel. Turning it CW
increases the brightness of the illumination.

BRIL

BRILLIANCE Control (::ngig'

This adjusts the brightness of the picture. Turning it CW increases
the intensity of the radar echo blips.

HARK
MARK BRIL Touchpad

This touchpad changes the brightness of the characters, numerals and
marks {range rings, EVRM and EBL) presented on the screen in 4 steps.
Every depression of touchpad changes the brightness stepwise.

ECHO STRETCH Touchpad

This magnifies small blips in long pulselength setting for better
distinction of echoes. The "ES" is indicated at the top right on
the screen when this touchpad is turned on, If this is pressed in
short pulselength setting, the indication of the "ES" is presented
in black with green background to inform the operator that ECHO
STRETCH mode is inactive. : -

1-3

TUNE

TUNE Control

This control is used to tune the receiver in the transmitter. The
tuning is made by moving the control slowly through the limits of its
travel to find the position where a comparatively weak long range echo
is discerned on the screen with maximum definition. The best tuning
position is usually found at a point where the control is advanced 50%
of its travel.

GAIN

GAIN Control -~ W

This control adjusts the sensitivity of the receiver amplifier.
Turning it CW increases the receiver gain. Normal setting for this
control around 60% of its travel produces slight background speckles
(white noise) on the screen. On short ranges, it is recommended that
the GAIN control is set almost fully CW and the STC control for best
picture presentation.

sTC

STC {anti-clutter sea) Control ég;rzg;;

This control reduces the gain at close range to reduce sea clutter
caused by multiple random echoes from waves. Since this control is
effective over the screen on short ranges, it is recommended to use
this control in place of the GAIN control to adjust gain in short
ranges. In this case, combined use of the FTC and STC controls is
effective to obtain a quality picture, reducing sea clutter.,

FTC

FTC Control

The solid clutter caused by heavy precipitation is gradually reduced
by turning this control CW, and the definition of picture is improved.

This control can also be used advantageous to separate groups of

‘echoes on a congested short range picture, and further this is useful

to diminish the sea clutter, using the GAIN control as well as the
STC control. Too high a setting of the FTC control makes the target
echo small in size or causes it to disappear. '

IR (Interference Rejection on/off} Touchpad

When radar interference from other radars operating in the vicinity is -
observed on the screen, press this touchpad to eliminate it. The
indication of the "IR" appears at the top right on the screen when
the interference rejector circuit is activated. See Fig.1-4.

1-4
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Interference Rejector OFF Interference Rejector ON
F‘ig.l-a

RING (Range Ring on/off) Touchpad ‘i

This touchpad turns on/off the fixed range rings. The number aqd
interval of rings vary depending on the range setting as shown 1in
Table 1-2. The range ring interval is indicated at the top left on
the screen as shown in Fig.1-3.

Only for 0.25 n.m. and 0.5 n.m. ranges, the range ring interval can be
indicated in kilometers instead of n. miles by changing the internal
dip switch setting. See page AP2-1,

HM OFF (Heading Mark off) Touchpad [S;QJ

The heading mark disappears while this touchpad is depressed. Should
a small desired target be under the heading mark, use this touchpad.

NM (North Mark on/off) Touchpad Eﬁi]

The North Mark, which is available when a gyrocompass is connected,
is turned on or off by this touchpad. The ship's bearing is always
indicated at the bottom left on the screen as long as a gyrocompass
is connected. See Fig.l-3.

1-5

MODE Touchpad UiZﬂ

The following three modes {"HU"/"CU"/"NU") can be selected in order by
pressing this touchpad successively. When a gyrocompass is not con-
nected, neither "CU" nor "NU" mode is available (Only "HU" mode is
available). One of "HU","CU" and "NU" is indicated at the top left

on the screen corresponding to the mode setting as shown in Fig.1-3.

nyn - North Ship ‘s Bow Headi ng
HU" (Head-up) hore b Mark

The picture is orientated so that the
heading mark appears at the top of the
screen. This mode is most suitable for
navigation on conguested water areas

or narrow channels.

Fig.1-5 Head-up Mode

"CU" (Course-up)

Desired
Press the MODE touchpad for "CU" mode aorﬁh irection  yeading
at the moment the ship's bow is faced an
in the desired direction {ship's course
to port, waypoints, etc.), and the picture
is stabilized so that the desired direction
is at the top of the screen. The heading
mark wanders according to the orientation of
ship's heading. The picture is stabilized
against yaw of the vessel.

Note that a gyrocompass must be connected
for this mode.

Fig.1-6  Course-up Mode

"NU" {(North-up)

The radar picture is stabilized so that North North Head1ing
North is at the top of the screen and the Mark
heading mark wanders according to the
orientation of ship's heading. Therefore,
this mode is available for measurement

of ship's position and as a navigation
monitor on the navigational chart. The
picture is stabilized against yaw of the
vessel, reducing shift of target echoes.

Note that a gyrocompass must be connected
for this mode.

Fig.1-7 North-up Mode

1-6



PLOT (Picture Memory) Touchpad

This is to present the movement of other ships relative to your own
ship on the screen. Press this touchpad, and continuous plotting of
moving targets takes place and the time elapsed after starting the
plot operation is indicated at the top right on the screen, counting
up to 99 minutes and 59 seconds. Plot echoes blink every second indi-
cating that the PLOT mode is taking place. If the touchpad is pressed
again within 10 seconds, the plot interval of target echoes changes

to 15 seconds. Further, pressing it successively within 10 seconds
changes the plot interval as follows: 30 seconds, 1 minute, 3 minutes,
6 minutes. If the plot interval is set at 1 minute, the target
echoes are memorized repeatedly every minute. The plot interval is
indicated at the top right on the screen instead of the continuous
plotting time elapsed. To erase the plot picture, press this touchpad
10 seconds after the previous press.

When the RANGE switch is turned while the PLOT operation is performed,
the plotting time elapsed or the plot interval on the screen is pre-
sented in black figure with green background to inform the operator
that the PLOT mode is inactive as shown in Fig.1-8. To continue the
PLOT operation, turn the RANGE switch to its original position.

Plotting Time Elapsed or
Plot Interval

10:32

Black figure is displayed with
green background if the RANGE
switch is turned while the PLOT
operation is performed.

] ] ) |
kﬁtﬁ‘“:::::»#’/; Tt
) \
Q
T L L““L=‘ Course Plot

Fig.1-8
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(oM
ALARM (Radar Alarm on/off) Touchpad ‘s

Radar alarm function is turned on and off by pressing this touchpad.
When any targets fall into the guard zone selected by VRM and EBL
touchpads, the alarm sound is released. Refer to Section 1.5 for the
alarm setting. To silence it, press the ALARM pad again. The message
"ALM" appears at the top right on the screen to indicate that the alarm
function is activated. If the alarm mode is inactive due to improper
setting of alarm zone, etc., the indication of the "ALM" is inverted,
i.e., 1t appears in black letters with green background.

Guard Zone
No.2 VRM-—__ jjff/if No.l VRM
. ~ LTI S :
. ?“\\/

No.l EBLSN £
(/= No.2 EBL

Figol-g

NOTE:'By changing the internal dip switch setting, the range of the
guard zone can be limited between 3 and bn.m. for the regulation

in some countries. See page AP2-2, —
QN

O
OFF

oN
®,
OFF

VRM-1 (No.l VRM on/off) & VRM-2 (No.2 VRM on/off) Touchpads -

Pressing the "“ON" portion {(upper half) of each touchpad presents the
No.l or No.2 VRM on the screen as a dotted ring. The distance can be
digitally read out at the bottom right on the screen in the unit of
nautical miles. (It can be indicated in kilometers by changing the
internal setting. See page AP2-2.) To adjust VRM, first press "ON"
portion of desired touchpad, VRM-1 or VRM-2, then rotate the No.1/No.2
VRMs & EBLs control.

To distinguish the No.2 VRM from No.l, the length of the dash and
space is different as shown in Fig.1-10.

Press the "OFF" portion (lower half) of the touchpad to erase the VRM.

1-8
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OFF | QOFF -

EBL-1 (No.l EBL on/off) & EBL-2 (No.2 EBL on/off) Touchpads '——=

Pressing the "ON" portion (upper half) of the EBL touchpad presents
the EBL on the screen as a dotted line. The bearing of the EBL is
displayed at the bottom left on the screen. See Fig.1-10. It is
indicated in relative bearing for the "HU" mode ("R" added) and 1in
true bearing for the "NU“ mode ("T" displayed instead of "R"). To
adjust EBL, first, press the "ON" portion of the touchpad, EBL-1 or
EBL-2, then rotate the No.1/No.2 VRMs & EBLs control.

To distinguish between the No.l and No.2 EBLs, the length of the dash
and space is different as shown in Fig.1-10.

Press the "OFF“ portion (lower half) of the touchpad to erase the EBL.

No.2 VRM

No.l EBL
__/—-*NO.I. VRM

Distance Indication

AN .- 2 of No.l VRM
Bearing Indication : L 3 ////
of No.l EBL ) S % o

Bearing Indication Distance Indication
of No.2 EBL of No.2 VRM

Fig.1-10

No.1/No.2 VRMs & EBLs Control

This control is used to adjust VRMs and EBLs. First, press the "ON"
portion (upper half) of either one of touchpads, VRM-1, VRM-2Z, EBL-1
‘or EBL-2, then rotate this control.

1-9
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1.2 Operating Procedure

Confirm that the power supply is within the rating, and the controls and
switches on the control panel are set as below before switching on the

radar.,
Controls & Switches - Settings
POWER & SCANNER “OFF"
GAIN, STC, FYC, BRILLIANCE Fully CCW
TUNE Center
Others Any positions

-Starting

Start Remarks _
Turn POWER switch to ON and tuen | =====-- Power is supplied to radar

BRILLIANCE control CW,

y .
[Wait for 3 minutes, | -----===s=sommmmnam--

[Turn SCANNER switch to ON, | =w-=rmmme===n

3

[ Press TX key, | ===eweomcmmem e

{ Set RANGE switch at | =~eww—osssemeccccaaas
maximum range and
adjust TUNE control.

[ Adjust GAIN control.| -=-==-r=cecmeceacaa-

Continued

1-10

system and 3 winute timer

© starts to count-down on

the screen. See Fig.l-1

Indication of "ST-BY" is
displayed, showing that
radar is ready to transmit.
See Fig.1-2.

Antenna hegins to rotate.

Transmission begins and
range rings are observed
on the screen.

Adjustment should be made
so that a comparatively
weak long range echo is
discerned on the screen
with maximum definition.

Target echoes appear.



Set RANGE switch at
a desired position.

according to sea condition.

use VRM or fixed range rings.

Adjust GAIN, STC & FTC controls | ~--

To measure range to a target, -—

To measure the bearing of a target,

use EBL and MODE touchpad.

y
Press ALARM touchpad if radar alarm
function is desired.

Press ST-BY (Standby) touchpad to
cease radar operation temporarily.

Stopping

Remarks

----- See page 1-15,
----- See page l-12,

---- See page 1-13.

-~~~ Sae page 1-14.

-=== It is recommended to turn
the radar in standby unless
observation of picture is
necessary for longer life
of the magnetron.

After turning GAIN & BRILLIANCE controls fully CCW, turn SCANNER switch
to OFF and then turn POWER switch to OFF.

1-11

1.3 Range Measurement

1. Measurement with fixed range rings

The distance to a target is rough1y measured with fixed range rings
which are presented by pressing the RING touchpad. The range ring
interval is indicated at the top left on the screen.

The ring intervals of 0.1 Km and 0.2 Km are available for 0.25 n.m.
and 0.5 n.m. ranges respectively. Refer to page AP2-2.

2. Measurement with variable range marker

For precise measurement of the distance to a target, use the following
procedure.

1) Press the "ON" portion (upper half) of either of the VYRM-1 or VRM-2
touchpad to present the No.l or No.2 VRM (dotted ring) on the
screen.

2} Locate the VRM with the No.1/No.2 VRMs & EBLs control at the
inner edge of the target.

3) The distance to the target is readily indicated at the bottom
right on the screen.

Note: The distance can be indicated in nautical miles or kilometers
according to the settings of the internal dip switch. Refer to
page AP2-1, ,

No.l VRM

No.1/No.2 VRMs
& EBLs Control

i —
Distance Indication - = =
of No.l VRM /?Y © o
@
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1.4 Bearing Measurement

The relative or true bearing to the selected target can be measured as
follows.

1. Relative Bearing (See Fig.1-12.)

1) Set the presentation mode to “HU" (Head-up) by pressing the MODE
touchpad. _

2) Press the "ON" portion (upper half) of either of the EBL-1 or
EBL-2 touchpad to present the EBL on the screen.

3) Rotate the No.1/No.2 VRMs & EBLs control until the EBL intersects
over the center of the target.

4) The bearing of the target is readily indicated at the bottom left
on the screen.
2. True Bearing {(See Fig.1-13.,)
This method is available when a gyrocompass is connected.

1) Set the presentation mode to "NU" (North-up) by pressing the
MODE touchpad.

2) Perform the same procedure as steps 2 thru 4 of “Relative Bearing"
mentioned above.

: Morth Mark

Head-up Mode Narth Mark 2:rth~up Mode ///,lﬂl___JiE_

\ L ,

\r\ o o | 1 o ol!
> ‘

b qﬁﬁ%\\\\ 90 h Heading Mark o o i

_,""-t;“-r-‘, Q - . £ Q—Q !

,\ "“\Q ; O i

NS ' i

B / .‘\“: ;=] 1‘

(

s |
/E;ﬁﬁﬁT A—-J " ng-

T T
Ship's Bearing / \kp © ® J;M
(@ @

U o ® U

@ @
Relative Bearing Indication _\True Bearing Indication
Fig.1-12  Fig.1-13
1-13
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1.5 Radar Alarm Setting

The guard zone for the alarm can be selected between 0 and 36 n.m. for
distance {between 3 and 6 n.m. when preset by the internal dip switch.
See page AP2-2.) and between 0 and 360° in bearing. The alarm sound is
released when any targets, ships or land mass on the screen fall into the
preset guard zone. Use the following procedure to set the guard zone.

- RANGE SETTING -

1) Press the "ON" portion (upper half) of the VRM-1 touchpad and
rotate the No.1/No.2 VRMs & EBLs control to set the range of the
inner edge of the gquard zone.

2) Press the "ON" portion (upper half) of the VRM-2 touchpad and
rotate the No.l/No.2 VRMs & EBLs control to set the range of the
outer edge of the guard zone.

- SECTOR SETTING -

3) Press the "ON" portion (upper half) of the EBL-1 touchpad and rotate
the No.l/No.2 VRMs & EBLs control to set the CCW limit of the alarm
sector.

4) Press the "ON" portion {upper half) of the EBL-Z2 touchpad and rotate
the No.1/No.2 VRMs & EBLs control to set the CW limit of the alarm
sector.

- ALARM SETTING -

5) Press the ALARM touchpad, and the letters "ALM" mark will appear
at the top right on the screen. s

6) The alarm sound is released when any targets on the screen fall
~into the guard zone selected above.

' Guard Zone
No.2 VRMi__», -jf{/il No.l VRM
- JZL{ Ll:f{':'\ 0.
‘ ,?»f”fffi

No.1 EBL//\\ / -
LT No.2 EBL

¥
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1.6 How to get quality picture, suppressing Sea and Rain Clutters

* When FTC and GAIN controls are used effectively, target echo B

1. How to discriminate small targets from the sea clutter that exists outside sea clutter does not become small in size.

As sea clutter varies depending on size or shape of wave, sea or

weather conditions or height of scanner from sea surface, the Windward
discrimination of small targets from the sea clutter should be

carefully made by using not only STC control but also both

FTC and GAIN controls.

1) Turn STC control fully CCW.

2) Set GAIN control at maximum.

3) Adjust FTC control so that sea clutter near the ship appears
equal in strength with that around the middle of the sea clutter
range on the screen. :

Note: Too high a setting of FTC control will make the target echo

(Example 2): When strong sea clutter around the screen center 1is
small in size.

eliminated completely, the target echo becomes small

in size as the ship approaches the target.
4) Turn GAIN control CCW graduatly to reduce sea clutter over the b ape |

screen, and further turn it CCW to emphasize the target echo from

* Of the target echoes A and B which are same in size, only the
sea clutter.

target echo B becomes small in size first as STC control is turned

Note: A target weaker than the sea clutter will also disappear CH.

on the screen. Note: Too high a setting of STC control will cause the target echo

to completely fade out.
5) If sea clutter near the screen center still stays on the screen, P y

turn STC control slightly CW to eliminate it.

1) 2)

4)

. . . * When both FTC and GAIN controls are used properly, the size of
respect to the way of adjustment.

equal in size on the screen as shown below.)

(Example 1): Sea clutter is strong on the windward side. (Sea clutter
does not appear symmetrically on the screen.)

* Both the target echoes A and B become small in size as below when
the sea clutter is suppressed by using only STC control,

Windward

1-15 | 1-16



2. How to discriminate targets from solid rain clutter caused by heavy

precipitation

The solid clutter caused by heavy precipitation appears over the
area wider than the sea clutter and makes the discrimination of
Tong range targets difficult. However, since it is usuatly not so
strong in comparison with the sea clutter, the target echo in the
rain clutter can be emphasized with proper use of FTC and GAIN
controls. The following shows examples of proper GAIN and FTC
settings in different conditions. '

(Example 1): It drizzles over the wide area uniformly.

- Use only GAIN control, and the size of target echo on the screen
does not become small. (If FTC control is used, the target echo
becomes small in size.) ‘

{Example 2): Heaviness of rain is different from area to area.

Both GAIN and FTC controls should be used. When only GAIN control
is used to eliminate rain clutter in the heavy rain area, a small
target echo in the light rain area will be lost.

1) Set GAIN control at maximum.

2) Adjust FTC control so that rain clutters both in the light and
heavy rain areas appear at the same level on the screen.
Too high a setting of FTC will make the target echo small in
size.

3) Turn GAIN control CCW to reduce rain clutter, and the target
echo is distinguishable from rain clutter.
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SCANNER Switch

NM Touchpad
(North Mark on/off)

POWER Switch

TUNE Cohtro]

FTC Control

STC Control

PANEL DIMMER Control

~GAIN Control

BRILLIANCE Control

\ RANGE Switch

N Photo No, 1844 PC

HM OFF Touchpad
(Heading Mark off)

PLOT Touchpad
(Picture Memory)

[0

MODE Touchpad
(“HU“/"CU"/“NU")

\

HM OFF 7
(EZ) \PLOT
\ MOOE -

ECHO STRETCH Touchpad
(Echo Stretch on/off)

$T-BY Touchpad
(Standby)

TX Touchpad
(TX & Pulselength)

ALARM Touchpad
(Radar Alarm on/off)

MARK BRIL Touchpad
(Mark Brilliance)

EBL-1 Touchpad
(No.1 EBL on/off)

EBL-2 Touchpad
(No.2 EBL on/off)

No.1l/No.?
VRMs & EBLs Control

~ - —
SE‘?E?’SH [((((0)))) L RING Touchpad
/\__.a ALARM - FHNG—J\\ (Range R]ng On/Off)
- A
MARK ]
BRIL IR Touchpad
v N R (Interference
(oN ) | (Con J|[i{on ) Rejection on/off)
e ®1 ®a @1\ VRM-1 Touchpad
| (0FF ] OfFF (No.1 VRM on/off)
EBL —
' VRM-2 Touchpad
O @ ol (No.2 VRM on/off)
2
T — VRM—~—
Fig,1-15
No use —



CHAPTER 2  REMARKS ON VIEWING PICTURE

2.1

2.2

Minimum and Maximum Ranges

Maximum range

The maximum detecting range of the radar, Rmax, varies considerably
depending upon several factors such as the height of the antenna above
the sea, the height of the target above the sea, the size, shape and
material of the target, and the atmospheric conditions.

Under the normal atmospheric condition, the maximum range, Rmax; is
equal to the radar horizon or a little shorter. The radar horizon is
Tonger than the optical one by about 6% because of the diffraction pro-

perty of the radar signal. The Rmax is given in the following equation.

Rmax = 2.2 x (V hl + Vv h2)

where Rmax: Radar horizon (n. mile)
hl : Antenna height (meter)
h2 : Target height {meter)

For example, if the antenna height is 9 meters and the target height
is 16 meters, the maximum radar range is;

2.2 x (V3 +V16) =2.2x (3 +4)
15.4 (n. miles)

Rmax

Minimum Range

When the radar is used as a collision avoidance aid, the minimum range
is of urgent concern. It is very dangerous for the target to disap-
pear when it approaches the ship. The minimum range js determined by
the transmission pulse width and the height of the antenna (vertical
beam width of antenna).

Radar Resolution

Bearing Resolution

The bearing resolution is an ability to discriminate two targets which
are located at the same range and close each other. It is proportional
to the antenna length and reciprocally proportional to the wave length.
The usual bearing resolution is 1 to 3 degrees.

2-1

2.3

2.4

2,5

Range Discrimination

The range discrimination is an ability to distinguish two targets which
are in the same direction and ciose each other. This is determined by
pulselength only. The usual discrimination is 25 yards on 0.08 micro-
second pulse.

Bearing Accuracy

One of the most important features of the radar is how accurately the
bearing of the target can be measured. The accuracy of the bearing
measurement basically depends on the narrowness of the radar beam.
However, the bearing is usually taken relative to the ship's heading,
and thus, the adjustment of heading marker at installation is an impor-
tant factor to determine the bearing accuracy. When measuring the
bearing of a target, put the target echo at the extreme position on the
screen by selecting proper range to minimize the measuring error.

Range Measurement

Measurement of the range to the target is also very important function
of the radar. Generally, there are two means of measuring range:

the fixed range rings which appear on the screen with a predetermined
interval as a reference of the range measurement, and the variable
range marker which can be moved inwards and outwards so that it will
touch the target and the range to the target can instantly be read out
by the digital display.

False Echoes

Occasionally echo signals appear on the screen at positions where there
is no target or disappear even if there are targets. They are, however,
recognized if you understand the reason why they are represented.
Typical false echoes are shown below.

Multiple Reflection

When a wide and plane target such as the sideboard of the ship, bridge,
building on the pier and breakwater exists near the ship, the radar
pulses are multi-reflected between your ship and the target. This
results in presentation of multiple echoes on the screen. The multiple
echoes appear at equal intervals after the true echo as shown in Fig.Z2-1.

2-2
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Virtual Image

A relatively large target, close to your ship, may be represented at
two positions on the screen. One of them is the true echo directly
reflected by the target and the other is the false echo which is caused
by the mirror effect of a huge object on or close to your ship as shown
in Fig.2-3. If your ship comes close to a big metallic bridge, for
example, such a false echo may temporarily be seen on the scope.

Taﬁget - True Echo~xmﬁﬁaj/’/”’rﬂﬂ——-

Own Ship

Large
Object
Own Ship

(=

True Echo ‘\\\\\\“-

Fig.2-1 False Echoes

Spurious Echoes

When the radar pulse is emitted from the antenna radi l, False Eeho
emitted total energy escapes on each side of the mainatggé EgTes?;eEhe 'JI g ,
lobes. If thg target is strong, it can be detected by the sidelobes R Flged

as well as main Tobe, the spurious echoes may be represented at both |

s1de§ of true echo with the same range as shown in Fig.2-2, The

spurious echoes can also be removed by adjusting the GAIN ;nd

STC controls.
> Dead Angle (Blind Sector)
A funnel, mast or derrick post nea? the radar antenna may intercept
the radar beam. In that case, no target is detected within a certain
' : angle, and it is called "dead angle". The huge object close to your
ship may cause the similar result.
True Echo
| ) >< B
False Echoes S U : iy
Fig.2-2 §,/“% .

Dead Angle
Second-trace Echoes

If the radio wave propagation is extraordinary, the echoes from very
distant targets may appear on the screen. In this case, they may
return after the echoes from the next transmission pulse have
appeared. Thus the false echoes appear together with the true echoes
of the near distant targets.

Fig.2-4



Radar Interference

When another ship is using the same frequency as your ship, the radar
pulses emitted from another ship are received and appear on your radar
screen as the curved spokes as shown in Fig.2-5.

Radar Interference

Fig.2-5
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CHAPTER 3 MAINTENANCE

To maintain optimum performance of the equipment for extended period,
general check and maintenance should be made periodically.

“CAUTION"

Before maintenance work, be sure to switch off the radar at main switch-
board. When checking inside the units, wait for a few minutes until the
high voltage components (CRT or HVY capacitors) can discharge the residual

charge,

Interval Item Check/Measures Remarks

Jto b Radome Check for dirt or crack *Do NOT use plastic
months on the radome surface. solvent (thinners or

Thick dirt should be
wiped off by using wet
soft ¢loth or alceohol.
If any crack is found,
apply slight amount of
sealing compound or
adhesive as first-aid
treatment, then call
for repair.

acetone) for cleaning.

Check the rubber packing
for deterioration and
replace it if necessary.
(See Fig.3-1.)

*Deterioration of the
rubber packing Tleads
to permanent damage
of the internal
circuitry due to
water immersion.

It should be replaced
at its earlier stage
of deterioration.

Exposed bolts

Check for corroded or

*Sealing compound may

and nuts loosened bolts/nuts. be used instead of
If necessary, clean them paint.
up and repaint thickly.
Replace them with new *Put slight amount of
ones if heavily corroded. grease if bolts and
nuts are replaced.
CRT screen Dirt on this creates *Use soft c¢cloth with

symptom identical to poor
sensitivity. Clean up

CRT surface using special
care not to scratch them.

slight amount of
anti-static-charge
spray. Never apply
plastic solvent.
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cause poor insulation.
Clean up high voltage
parts as follows.

1. Turn off radar.

2. Pull out anode cap and
touch its nipple to
chassis (discharging).

3. Clean up CRT side and
anode cap/lead by
using soft dry cloth.

Interval Item Check/Measures Remarks

6 months | CRT anode and | High tension on CRT *If any crack is found
to 1l approach attracts dust in environ- on rubber cap or wire
year (See Fig.3-2.) | ment, and moist dust will sheath, replace it

with new one.

*Always make sure to
put anode cap back on
CRT after cleaning,

Plugs, con-
nectors and
terminal

boards (Display
& scanner unit)

Check for loose con-
nections. Polish up
contacts or replace plug,
if necessary.

N Pholo No, 1129

Fixing Boit

Rubber Packing

Fig.3~1 Scanner Unit with Transceiver Unit removed

3-2

CRT

N Photo No, 1699

Fig.3-2 Display Unit Top View

CRT Anode Cap
"HIGH TENSION"

3-3



CHAPTER 4 TROUBLESHOOTING
"CAUTION"

4.1 Self-check for Memory Device There are many high tension points in the radar system. Take special care
when approaching the following parts.
Whenever an unusual symptom is encountered, check ROM/RAM operation on the

CPU board {03P5550). Upon turning on the radar, the check result of the 1. Power supply circuit (Display Unit)
ROM/RAM is displayed at the bottom of the screen. See Fig.4-1. If abnormal

operation is detected, an error message such as "ROM 1 ERROR" appears. 2. CRT circuit (Display Unit)

Replace a chip indicated by "ERROR" with new one. See Fig.4-2 for parts

location. If ROM/RAM operation is OK, check the plug connections on p.c. 3. Modulator circuit (Scanner Unit)
boards and the lead connections on terminal boards, then proceed to indi- :
vidual function check along with the Trouble Finding List on page 4-3. If 4. Magnetron (Scanner Unit)

some hoard is found to be faulty, replace it with new one or call for ser-
vice. Do not attempt further component check in the p.c. board. Careless
handting may cause more serious trouble.

Notes on Service Call

To allow effective service job, the following information should be given at
a service call.

FURUNQ
2125 1. Name of the vessel
T
] %"FSEF 1 2. Vessel's position (port/berth)
. ;
YRM { WM [ K - Saﬂing Schedule
B a0 ROM/RAM Check
M. !

WE
=yt

4. Radar model

5. Serial number/Date manufactured

Fig.d-1 6. Symptom of trouble
9.2 (Results of checks along with the Trouble Finding List)

7. Previous service

ROM 2

ROM 1

RAM i

N phoro o170 Fig.4-2 CPU Board (03P5550)

4-2
4-1



4.2 Trouble Finding List

Operation

Symptom

Check Point

Remarks

Turn on
POWER
switch and
adjust
PANEL
DIMMER
control.

INlumination
lamps for front
panel do not
come on with
PANEL DIMMER

turned fully CW.

‘Main fuse F1351

{Display rear)
See Fig.4-3.

Mains voltage/
polarity

Overload on
some voltage
Tine(s)

POWER SUPPLY -
board

ITTumination
lamps

*Measure mains voltage
at the filter (FL-1).
See Fig.4-3.

The voltage should be:

10.2 to 15.0VDC
(12VDC set)

20.4 to 40,0VDC
(24/32¥DC set)

*If some voltage line

is overloaded (or
shorted), inverter
oscillation stops

(CR12 thru CR16 on

POWER SUPPLY board go
off.) and CR10 on the
board keeps lighting.
See Fig.4-4, Turn off
the radar and turn it

on again observing CR12
thru CR16 (LEDs). The
LEDs for normal lines
light up momentarily
before inverter oscilla-
tion stops. Check the
line corresponding to the
LED which is not 1it up.

4-3
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Operation Symptom Check Point Remarks
Adjust Nothing appears | 1. CRT *isually chgck Fhat
BRILLIANCE on CRT. CRT heater is 1lit.
control. :

2. CRT H.T. *Turn off POWER switch

3. DEFLECTION
board

4. CPY board

5. MEMORY board

and puil out CRT anode
cap with special care
for H.V. charged,

then move it close to
chassis (approx. 8mm
apart). If normal,
sparking will occur.

*Adjust CONTRAST pot.
(RV101) and BRIGHT pot.
(RV204) on DEFLECTION
board. See Fig.4-5.

If some picture appears,
CRT assembly is OK.

*If CR9 on CPU board
Tights up, CPU (Z80)
is in good order.
See Fig.4-6.

Picture
synchronization
is abnormal.

1. CRT assembly
(DEFLECTION
board, etc.)

2. CPU bhoard

3. MEMORY board

* If CRY on CPU board

*Adjust V-HOLD pot.
(RV202) and H-HOLD
pot. (RV401) on
DEFLECTION board.

See Fig.4-5.

[f synchronization is
not achieved,
DEFLECTION board is
defective.

Tights up, CPU (Z80)
is in good order.
See Fig.4-6.

4-4
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and noise appear
but no echo.

(The transmission
leak appears as
below.)

(See Fig.4-7)

Operation Symptom Check Point Remarks
Turn on Scanner does not | 1. Scanner fuse
SCANNER rotate. F1352 (1A)
switch, See Fig.4-3.
2. Scanner rotating
mechanism jammed
3. Power supply
circuit for
scanner motor
After ST-BY | Marks and 1. CPU board *If CR9 on CPU board
message legends appear lights up, CPU (Z80)
appears, abnormally. is in good order.
prass TX ,
touchpad. 2. MEMORY board
Adjust GAIN | Marks and 1. IF amplifier
control Legends appear (See Fig.4.7)
with STC but no noise
set at nor echo.
minimum, Z. Multicore *Check continuity and
cable between isolation of the cables.
the scanner
and display
3. INTERFACE board |*If CR16 does not blink
on INTERFACE board,
4, MEMORY board INTERFACE board is
faulty. If it blinks,
MEMORY board is faulty.
See Fig.4-6,
Marks, legends 1. MIC *Set RANGE switch at

0.25 n.m., and turn
GAIN control fully CW

(max.).

spot (transmission leak)

If the center

appears on the screen,
the transmitter may be

operati

ng normally.
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Operation

Symptom

Check Point

Remarks

Marks, legends
and noise appear
but no echo.

(No transmission
leak appears.)

TX fuse F1
(0.5A}
See Fig.4-3,

Magnetron
MODULATOR
board

Modulator SCR

CPU board

INTERFACE
board

*Replace fuse with new
one, If the fuse blows
off again, the magnetron
or modulator's components
may be faulty.

*In the scanner unit,

with the RANGE switch set
to 36 n.m. range, measure
the magnetron current
(voltage) between #3{+)
and #5(-) of J801. If
the voltage is 1.8 to
2.4V, the items 2 to 4
of “Check Point" are 0K.
See Fig.4-8,

*Connect a multimeter set
at 10VAC range between
test points TX~-TRIG (+)
and GND (-) on INTERFACE
board. See Fig.4-6(a).
[f the voltage reading
changes with turning
RANGE switch, the CPU
and INTERFACE boards
in the display unit
are operating normally.

Sweep rotation
is not synchro-

. MOTOR CONTROL

hoard in the

*If CR15 on INTERFACE
board (Fig.4-6) lights

nized with scanner unit , up every 2 to 3 sec.,
antenna heading flash circuit
rotation. on INTERFACE board is
normal.

2. INTERFACE board

3. CPU board
Abnormal 1. Adjustment of
bearing of the heading SW
picture on CPU board.

See page AP1-20,
2, CPU board
3. Gyro Interface

board

4-6
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Operation Symptom Check Point Remarks

Adjust TUNE | Poor sensitivity| 1. Deteriorated *Set RANGE switch to

control. Magnetron 36 n.mile detecting
range, and measure the
magnetran current
(voltage) as mentioned
in "Remarks" on page
4-6, If the voltage
is too Tow, magnetron
is deteriorated.

2. Detuned MIC

Poor sensitivity| 1. Water leakage
(Bright circle into receiving
appears on (.25 circuit.
n.mite range.)
Adjust FTC | No FTC effect L. INTERFACE board
control.
Change Radar picture 1. CONTROL PANEL
RANGE is not changed. board (Fig.4-6)
switch to
another 2. CPU board *If CR9 on CPU board
position. lights up, CPU (Z80)
is in good order.
3. INTERFACE bhoard
Press IR Interference 1, Bad contact of
touchpad. Rejection is touchpad key
not performed.
(No IR legend 2. CPU board *If CR9 on CPU board
appears. ) lights up, CPU (Z80)
is in good order.

3. INTERFACE board

Press No Echo Stretch | 1. Bad contact of
ECHO STRETCH| function touchpad key
touchpad.

2. CPU board *If CR9 on CPU board
lights up, CPU (Z80)
is in good order.

3. INTERFACE board

4-7
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Operation Symptom Check Point Remarks
Press RING No range ring 1. Bad contact of
touchpad. touchpad key

*[f CR9 on CPU board
lights up, CPU (Z80)
is in good order.

2. CPU board

3. MEMORY board

NOTE: If the touchpad keys other than mentioned above ma1function, first check
the contact of the corresponding touchpad. If it is 0K, CPU or MEMORY
board may be faulty.
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CPU Board (03P5550)

Fuse F1352 (1A)
(for Scanner Motor) MEMORY Board (03P5549)

CONTROL PANEL Board

Fuse F1 (0.5A) (03P5553)

(for Transmission)

ruse F1351
(for ship's mains)

Fig.4-3 Display Rear View

INTERFACE Board
(03P5551)

N Phato No. 1696

N Phote No. 14658

RV4Q1 (H-HOLD)

RV202 (V-HOLD)

CRT Anode Cap

_CR16 (TX-HV) N\
21 CR15 (-12V) SO0
%_—cm E+5V)) RV204 (BRIGHT)
L NCR12 {9V) 2 ‘ (-)
\ | e
RVIOL (CONTRAST }»—1
N\cR10 (OVER CURR) | TX-TRIG (+)

i .= 5 I
Fig.4-4 POMER SUPPLY Board Fig.4-5 DEFLECTION Board o _
Soldering Side (03P5900) o M Fig.4-6(a)
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MIC
. 5 AL, -WWMW:@@I’MWH@ 35 .
N Photo No, 1083
IF AMP Board
Fig.4-7 Transceiver Module Side View
J801

Magnetron

N Photo No, 1084

MODULATOR Board

Fig.4-8 Transceiver Module Side View
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APPENDIX 1 INSTALLATION INSTRUCTIONS 1.2 Display Unit

1.1 General 1.2.1 Installation

This radar system is mainly composed of two units; the d1sp1ay unit

and the scanner unit, and operates directly from the ship's mains of As supplied, the display unit is provided for tabletop mounting,
12V, 24V or 32V dc.  For operation from 100V, 110V, 115V or 220V ac, but it can be easily converted for bulkhead/overhead mounting.

an optional rectifier unit is required. When the radar is first See next page. Choose a location to mount the-unit that allows:
unpacked, check that all necessary units, parts and materials are . o

contained referring to the equipment list, the installation materials Accessibility to front panel controls.

list and the spare parts list. The steel and wood works should be . . .

arranged locally. Connection to a power source and the scanner unit.

* Compass safe distance of 1.3m standard and 0.75m steering.

Scanner Unit * Protection from sea spray, rain and temperature in excess of 50°C.
- * Convenience for observing picture on the screen., The direct path
£;¢ of bright sunshine or overhead lighting will disturb observation.
o SFOCEOO0OM
S~ I Mount the display unit as follows:

1) Remove the mounting cradle from the display main body by undoing two
bolts at the front bottom of the display unit. See Fig.1.

2) Drill four bolt holes of 12mm dia. through the tabletop to
correspond to the fixing holes on the mounting cradle. See Fig.1
Display Unit and the outline drawing of the display unit.

3) Secure the mounting cradle on the table by using M10 bolts, nuts and
washers or coach screws and washers,

RW-4160

4) Place the display main body on the mounting cradie and secure it
with the two bolts at the front bottom.

p9 Coach Screw
or

ﬁ——MlO Bolt

PRECTIFIER bom m e o 100/110/115/220/240VAC
Ship's Mains H{RU-3423) ; Fixing Bolt —-¢
12/24/32VDC CSE;;

Cradle

4-412

Fig.l Display Unit Mounting

APL1-1
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Conversion from Tabletop Mount to Bulkhead/Overhead Mount 7) Connect a flying connector {0 . Then, secure the ramp base
on the top of the display main body () with seven hex. bolts(9).
See Fig.3.

The tabletop mount type display can be converted to the bulkhead or o _

overhead mount type by the following method. 8) Secure the fixing plate 3) with four washerhead screws @ at the
place shown in Fig.3.

1) Take off the top cover by loosening eight M4 x 10 screws @ .

) See Fig.2. P D by 9) Fit the top cover@ on the bottom of the display main body@ and
secure it with eight screws @

2} Remove the fixing plate by loosening four M4 x 8 washerhead

) screws @) . gp @ by 10) To install the unit, secure the mounting crad]e@ on the bulkhead
or ceiling before assembling it with the ramp base @®).

3) Loosen two M8 x 40 hex. bolts ® and remove the mounting cradle@

from the ramp base® . ‘

4) Take off the ramp base @ from the display main body & after ‘ _
removing seven M6 x 16 hex. bolts(® and disconnecting a flying . S—
connector@ .

5) Loosen the lock nuts of the toggle switches @) (POWER & SCANNER) on

g
Not used for (:
the ramp base® and turn them upside down, and secure the Tock nuts.

bottem plate fixing.

6) Replace the label with one supplied as the spare parts.

Not used for
bottom plate fixing.

' Fig.3 Bulkhead/Overhead Mount

Tabletop Mount

AP1-3 AP1-4
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1.2.2 Connecting the Cables

Two

a.
b.

The

cables run to the display unit. These are;

the multicore cable from the scanner unit and
the power cable from the ship's mains or rectifier.

multi-pin connector (24P) is factory-wired, however, the 2P power

plug is supplied as installation material and fitted to the power

cable at installation.

The positive lead(+) should be connected to

pin #1 of the power plug and the negative lead(-) to pin #2 of that.

[ MULTI-PIN CONNECTOR |i
YR v

Multicore Cable

. Power Cable

N Photo No,.804

Fig.4 Rear View of Display Unit

AP1-6
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1.4 Scanner Unit

Scanner Unit Siting Considerations

The scanner unit is generally installed either on the wheelhouse top
or on a radar mast on an appropriate platform. When siting the unit,
take care to consider the following points.

1)

5]

The interconnecting cable, type RW-4160, is run between the scanner
and the display, and is 10 meters long. If additional interconnect
cable is required for a particular installation, an unbroken length of
cable must be used {i.e., no splices allowed!), and the maximum tength
of the interconnect cable is 30 meters.

Any large metallic objects such as funnels, masts or derrick posts
around the radar scanner may well block its line of sight, causing
blind sectors in the radar picture. The sector directly ahead is
obviously most important to the radar operator, so carefully plan
the site of the scanner so the forward area is clear of obstruc-
tions.

Deposits and fumes from a funnel or other exhaust vent can adver-
sely affect the performance of the antenna, since hot gases may
distort the radome. The scanner unit must not be mounted in a posi-
tion where it may be subjected to temperatures in excess of 70° C.

The compass safe distance, 3.10m standard compass and 1,75m steering
compass, should be observed.

The unit must not be positioned in close proximity to a radio
direction finder antenna, since the DF would be adversely affected.
A separation of more than 2 meters is recommended.

Scanner Unit Preparation and Unpacking

1)

2)

Open the radome packaae carefully. \Unbolt the four screws used to
hold the white radome to the blue mounting base, and carefully Tift
the radome up over the insides of the dome.

Remove the protection caps from the end of the scanner, and remove
the two bolts securing the stopper bracket to the scanner. This will
release the scanner from its shipping preparation position, and allow
it to rotate freely, as well as to allow access to the transceiver
assembly.

AP1-9

— FURUNO

PROTECTION
Cap

3) Unplug connectors P614 and P801 going into the transceiver, and
then undo the two M8 x 16 hex. bolts securing the transceiver to the
mounting plate. The transceiver assembly may then be slid out from
under the scanner and placed in a safe location temporarily while the
radome base is secured to the radar mounting platform.

M8 x 16
HEX. BOLT

AP1-10
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NOTE

Scanner Unit Mounting

4} Now install the bottom mounting base of the radome on the radar

platform using four M12 x 60 bolts, paying attention to the orienta-
tion of the unit.

SHIP'S BOW

HEX, BOLT
M12 x 60

SEAL WASHER
Cw 1083D%

.‘_-.-_‘. , 5«‘-«' ”
) ¥
\ N 3/0 %,
Fw >
& e ‘PLATFORM
: [ (SHIPYARD SUPPLY).

—t

m FORWARD

258

rog

Mz 8oLt
Chiog 30X

SEAL _WASHER

8¢

WATERPROOF SPONGE

2é0

#es CABLE GLAND

- @A) FINING HOLES,

PROVIDE A SPACE OF B0MM ARDUND AND SOMM BELOW
THE DRAIN. HOLE TO INSTALL THE DRAIN TUBE,

AP1-11

5) Remove the black rubber blind to expose the hole for installation of

the drain tube. Make sure that the drain tube is fully inserted
into the hole. 1t is important that there is sufficient free space
beneath the bottom of the drain tube for it to "breathe", thereby
allowing the radome cover to expand and contract as necessary during
ambient temperature variations. DO NOT allow the bottom of the
drain tube to contact the mounting platform surface, since this
could allow water to be drawn up by capillary action into the dome.

Wiring and Final Preparation of Scanner Unit

6) Run the interconnect cable from the display unit into the scamner

base, taking special precaution to make sure that the cable grand is
properly installed to prevent water leakage into the dome around the
cable. See the drawing below.

CLAMP PLATE P BRAIDED SHIELD

INNER)

GRAIDED SHIELD

(GUTER) Fw (25a)

PACKING
(25a})

DETAIL OF CABLE ENTRY

AP1-12
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014.0 SCANNER UNIT
i i i 14.
7) Dress the interconnect cable wires neatly and terminate each wire DISPLAY UNIT (MAX. 30m )

; __Rware0
with a crimp~on lug. The harness thus formed should be laced with TRC T ICEV) .
lacing twine or plastic "tie-wraps". Make sure that each wire is e e rrieeer —YUE () (grw) w7
prepared so that there is some insulation crimped at the back end of & GAIN - (#) (RED) ”‘““Tff?‘»ﬁ
the crimp-on lug in order to provide mechanical integrity for the ——-iT;r s7C ““‘*‘EE;fRf; i:::fﬂ[ﬂ:i%
connection. Make sure that there is enough bare wire in the forward 1o AV "-i;j jﬂﬁfc w~;:::é%(;iw i T
9 i i i 1 [ v [ LY
end of the crimp-on lug to ensure the integrity of the electrical —ﬁD_K'<= ¢ ot o et pocsesengin-— (F) (L) T |
connection. % OXe ¢ ludtitlo v vasov - (%) (PrL) R A
. V-5 2.0x 2C g e f (#) ~mm TR YEL(B) vl kN
Scanner Unit - PYY) E< 9 ¢ L: CARPUY MAG.  (-) ——— BN WHT(B e §
(g gt At Lo HEATER (1) R BLK(B)- ol 110
\ [<rp e (=) —— BA BRN(B) 1
K ‘ Lt S 4 GROUND ———— i1 RED(B) o 2
~ D ergdhet-bl S U E— A pry
Put insulation tube —— RECTIFIER rad-h Y ALIE S BEARNG. PULSE — (B) (whT ) ————liJig
on inner shield and a7 — e g bl ey FA2Y  m oo e \4‘5{(7& GRN(B ) mmr 18]
connect lug. 'ﬂ"'"l ! ' Wi e T (4) MOTOR (+) — s HA BLO(B)-— — 16|
o R : R DC24V T} €|t e (7)) MOTER.(-) ——— B pPL (B} {7
T - gt PR HD FLagH - (B {BLK) — S8
| = ard) | b € FATAET VIDEQ SIGNAL 1T€2Y e et g
T o) | y leaped | 1 nore z ), L i-[20]
rF‘ut insulatior? == =I__l-q H L ........: i !<22 :‘. . -\-I’
tube on Ek_ l=l=l 1= ""‘l l 'I— X‘ I NOTE & T
i b k2 =
& vv-§ 20x2C |
YV-5 &a0xeC
E [ — — = r-'"1
ey SZEZ28 8 OR EQUIVALENT I NOTE: 1. WIRE COLOR CODE ( }: INNER WIRES, (B}: BIG WIRES.
) B
N s¥Egoroca oG s 2, SHIELD SHOULD BE EFFECTIVELY GROUNDED AT SCANNER UNIT,
: 8 I“Hulg “) ACI00/1/0/220V  DCIG, 2~ 40V 3. CONNECTOR PLUG PREVIOUSLY FITTED,
Q& }} ; [@‘@“2 i $0/ 60Hz, 19 4. SHIELD GROUNDED THRU CONNECTOR CASE.
2019 R A LA R EAL SHIP'S MAINS 5. % SHIPYARD SUPPLY,
CRIMP- RTB - I(:‘;.VS;J)
L ON LUG(3)

NOTE:WIRE COLOR CODE({ ):INNER
WIRE, {B): BIG WIRE

w 8) After the wiring has been completed and has been inspected by another
person to verify accuracy, reinstall the transceiver assembly. Make
sure that the guide holes on the waveguide flange of the transceiver
are mated properly with the guide pins on the transceiver waveguide
output. T

GUIDE PIN

GUIDE HOLE

AP1-13 AP1-14
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9) Set up the safety lanyard on the blue radome mounting base by
running the end of the lanyard through the hole in the securing plate
which will allow the white radome cover to hang most conveniently when
the radar is being serviced at a later date. Put the sticker showing
where the safety lanyard is stowed under the blue mounting base so
that the servicing technician may easily locate it before actually
reopening the radome at a later date, Replace the radome cover,
making sure that it is oriented properly; i.e., with the narrow part of
the groove on the top of the cover pointed forwards.
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1.5 Alteration of Power Supply

By changing the main fuse and jumper connections on the POWER SUPPLY

board (03P5900) in the display unit, the radar can be operated from either
12V¥dc or 24/32Vdc.
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POWER SUPPLY Board (03P5900)
Mains Input Main Fuse
JA-1 JA-3/JA-4
12Vdc 25A Cut jumper wire. Select
(10.2-15Y) “L" marks.
24/32Vdc 10A Put jumper wire. Select
(20.4-40V) "H" marks.
2.J33 ¢ (1]} 1 Jaz 3 . ] ?ﬂ" I
n? R :cms—lzv CR12
cn:a &7 CRI4 +5v thru
c::: 2: :cma +iav CR16
O Rza CRt2 av
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L
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-0

L VR3

Q¥ D3Iud 1

Fig.5 POWER SUPPLY Board (03P5900, Soldering Side)
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Adjustment after modification

When the above modification is done, confirm that the over-voltage
protector functions normally, i.e., the radar stops operation at the
moment the supply voltage increases up to the voltage shown below,
using variable-voltage dc power supply.

Operating Voltage of

Power Supply Setting Over-voltage Protector

12Vdc 16 + 0.4Vdc (15.6 to 16.4Vdc)
24/32Vdc 43 + 0.9Vdc (42.1 to 43.9Vdc)
If not, over-voltage {mains input) protector adjustment should be
made as follows.
Procedure:
1} Turn VR3 on the POWER SUPPLY board (03P5900) fully CW., See Fig.5.

2) Set the output voltage of the dc power supply to 16Vdc (12Vdc set)
or 43Vdc (24/32Vdc set).

3) Turn YR3 CCW little by little until the inverter stops oscillation,
and switch off the radar. (CR12 thru CR16 on the POWER SUPPLY board
go off at the moment the inverter oscillation stops. See Fig.5.)

4) Decrease the output voltage of the dc power supply below the
operating voltage of the protector, and switch on the radar.

5) Increase the output voltage of the dc power supply and confirm the
inverter stops oscillation at the moment the output voltage of the
dc power supply reaches 16Vdc (12Vdc set) or 43Vdc (24/32Vdc set).

6) Switch off the radar and adjust the output voltage of the dc power
supply to the rated value, then switch on the radar again.
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1.6

Preoperation Checks and Adjustment

After completion of all wirings and interconnections, check carefully
that there is no wrong nor loose connection on the terminal boards.
Check that the connectors and circuit boards are firmly connected to
the jacks and plugs. Then, apply power and check radar functions item
by item according to the following procedure.

1) Turn the POWER switch to "ON" and confirm that the input voitage at
the filter (FL-1) is as below.

Specified Voltage

Allowance

12vdc 10.2vdc to 15,0Vdc
24Vdc & 32Vdc 20.4v¥dc to 40.0Vdc

2) In about 3 minutes after switching on the radar, the indication of
the "ST-BY" is presented on the screen to indicate the radar is
ready to transmit,

3) Turn the SCANNER switch to ON and press the TX touchpad.

4) Check the function of controls and touchpad keys by operating them
one by one.

Adjustment of Transmission Timing

Transmission timing differs with respect to the length of the multicore
cable between the display and the scanner units. Perform this adjust-
ment at installation without fail, otherwise the following symptoms
will appear. See Fig.6.
* Straight quay or breakwater appears bent inward or outward near
the center spot on 0.25 n.m. range.

* Range error is found on short range.
* Wide ring appears at the screen center.
The adjustment is made with VR1 on the INTERFACE board (03P5551) in

order to reject the above symptoms while observing a proper target echo
on the screen. See Fig.7.
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a. PROPER SETTING
Straight Target
appears as a
straight line
on the screen.

Fig.6(a)

»
nnnnnnn

N Photo Neo,16%6

b.

TURN VR1 CW

TO CORRECT.
Straight Target
appears bent
inward at the
screen center.

Fig.6(b)

(D

. TURN VRl CCW
TO CORRECT.
Straight Target
appears bent
outward at the
screen center.

Fig.6(c)

VR1 on INTERFACE board (03P5551)

{Transmission Timing Adj.)

SZ on CPU board {03P5550)
(Heading Alignment Adj.}
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Fig.7

Heading Alignment

Procedure:

—

)
2)

3)
4)

EBL

5)

Select the Head-up mode by pressing the MODE touchpad.

With the RANGE switch set at 3 n.m., select a proper target echo
(small island, end of quay, etc.) located on or around the heading
flash and near the edge of the screen.

Press the EBL-1 touchpad to present the No.l EBL on the screen.

Rotate the No.1/No.2 VRMs & EBLs control until the EBL positions
over the center of a target.

3NM Target
ET;:;;; ! "/”Echo
HU J
Heading

Line T !

— !
E
L /

Target-\HLH“~

] |
1:. ] Own Ship 7/
7

Bear1ng\\\\\‘
t:fi:___~ J_ﬂJ‘_,,/*/)// ‘ Bearing "a" should

be the same as “"b".

Cal

Fig.8

Read the EBL bearing at the bottom left on the screen. On the other
hand, find the relative bearing of the target from the ship's
heading on the navigation chart by referring to the ship's com-
pass. The relative bearing can also be given by visually measuring
the direction of the target from the ship's bow using the dumb card.

Adjust S2 on the CPU board (03P5550)} so that the bearing of the
target on the screen is the same as that on the navigation chart
or visually measured. See Fig.7 for the location of S2,

NOTE: When the adjustment cannot be completed with S2, change the
position of the heading flash key in the scanner unit and readjust
S2. This should be made when the scanner unit is installed with

large error in direction.

Heading
Flash Key



Tuning Adjustment

This adjustment is already made at factory. But if the best tuning
condition is not obtained with the TUNE control set around mid-travel,
use the following procedure.

Procedure:

1) Transmit the radar on long range with the TUNE control set around
mid-travel and wait for approx. 10 minutes to stabilize the
oscillation of the magnetron.

2) Turn VYR7 on the CONTROL PANEL board {03P5553) fully CW and turn it
CCW gradually to detect the tuning point where a weak long range
echo is discerned with maximum sensitivity.

3) If there are two tuning points, set VR7 at the first tuning point.

CONTROL PANEL
Board (03P5553)
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APPENDIX 2 SETTING OF INTERNAL DIP SWITCH

An internal dip switch (S1) is located on the CPU board (03P5550) as shown
below. Note that #1, #2 and #7 of S1 are factory-use only.

CPU Board (03P5550)

o !

e

;
e ) |-

N imolo No.tevs N Fhoto o170

Internal Dip Switch (S1)

oN

OFF 1 2345678

Switch #3
"ON" : No.l VRM is calibrated in nautical miles{NM)}.--- Factory-setting
"OFF": No.l VRM is calibrated in kilometers(KM).

Switch #4
"ON" : No.2 VRM is calibrated in nautical miles{NM).--- Factory-setting
“OFF": No.2 VRM is calibrated in kilometers(KM).

Switch #5

With this switch set to "OFF", the radar is put in standby condition
irrespective of the TX touchpad setting when the SCANNER switch is turned
to "OFF", ~======- Factory setting
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Switch #6
"ON" : Range ring interval is calibrated in nautical miles(NM).
----- Factory-setting
"OFF": The range ring intervals of 0.1 Km and 0.2 Km are selected on
0.25 n.m. and 0.5 n.m. ranges respectively.

Range Range Ring Interval 4
0.25 n.m. 0.1 Km
0.5 n.m. 0.2 Km
Switch #8 ‘
“ON" : Guard zone of the alarm is selected between 0 and 36 n.m.
----- Factory-setting

"OFF": Guard zone setting is limited between 3 and 6 n.m.
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