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SPECIFICATIONS OF FR-810DS RADAR DISPLAY UNIT
Kk ok Kk ok ok k ok hk k Kk k k k k Kk ok Kk K
1., Indication System: PPI, Daylight Display
2. Picture Tube: 12 inch rectangular CRT
3. Range: 0.25 10,5 [0.75]1.5 | 3 | 6 [12] 24 |48 72 n.m.
SCANNER UNIT 4, Range Ring Interval: 0.05%[0.1%(0,25]0.25[0.5] L [ 2] 4] 8112[n.m.
5. Number of Rings: 5 b 3 3 6 [6] 6] 6] 61 6
1, Radiator: Slotted Waveguide Array
2. Radiator Length: 250cm (SN-4A) * Ring intervals of 0.1 and 0.2km available for
3. Horizontal Beanwidth: 2.6" 0.25% and 0.5 n.m. ranges respectively with
4, Vertical Beanwidth: 25" ' preset switch inside,
5, Polarization: Horizontal
G, Antenna Rotation: Approx. 24 r.p.m, nominal 6. Display Mode: 1} Head-up
(without wind load} *2} Narth-up
7. Wind Load: Retative wind 51.5 m/s (100 knots) *3} Course-up
#: Only when a gyro interface (option) is
connected.
‘ 7. Bearing Resolution: Within 3,0¢
TX MODULE. & RECEIVER CERCUIT (Contained in the scanner housing) 8, Bearing Accuracy: Better than 1°
T ' 9. Range Discrimination: Better than 31m
I. Transmitting Tube: Magnetron MGH31Y 10, Mintmum Range: Better than 36m
2. Frogquency & Modulation: J050Mitz 4+ J0MHz (S-band), PON 11. Range Ring Accuracy: 0. 2%
3. Peak Output Power: 10k¥ nominal 12, VRM Accuracy: 0. 2%
4, Pulseltength X Pulse Repetition Rate: 13, Mark Indication: Heading Mark, North Mark, B@aring Scale, Range
Ring, No. 1/No 2 ViMs, No.l/No.? EBLs, Tuning
Mark and Alarm Zone Mark
o L o \ ‘pu]}:j-(‘; R_G_pekt'ltifb‘n‘ ’ . ) ‘”t’._- T o 14. ?UTT(?Pal(CharaCLer R R R‘ l t ] D' ‘l M i
Putsetength Y I, |- ndication: ange, Range Ring Interval, Display Mode
o Juiserength o Rate(Hz) [T 2510 510 ,7,5_1,1. 5 3|g[[p[§¢m[7¢ ) (HU,CU,NU), Pulselength ($,M1,M2,1), Plot Interval,
Ughﬁfﬁ“(5)~0'98y§‘,.ﬂ_‘_ﬁPHFE}:_gpoc:m,p, L o o Interference Rejection (IR), Radar Alarm (ALM),
| Middle 1 iMTg 0. SUS,,‘,APPR9§Jm??Ua SO l M A e ] Ship's Bearing, EBL Bearings (No.1/No.2 EBLs), VRM
[ Middle 2 (M2 0,6us | Approx.. 1200 ° e e Come 4] Ranges {No.1/No.2 VRMs) and Echo Stretch (ES),
[ Long (L )1 2u5 ‘‘‘‘‘ . ‘ﬁppfpﬁ:_ﬁpg.j}})‘,{,m,“___-_‘mh““m‘meQmﬁ_‘&“w._ﬂm_ Bearing Mode (R for relative, T for true)
. 15, Plotting Mode: Continuous plotting or plotting at selected
(*1): Approx. 490Hz on 72 num. range interval; lbsec, 30sec, lmin, 3min and 6min
16, Interference Rejector: Built in
17. Radar Alarm: Built in
5. Modulator: SCR line type pulse modulator
6. IF Amplifier: [,F. =wemcemmncmun 60MHz
Bandwidth ==---w=- 28MHz / 3MHz
Characteristic --- Logarithmic
7. Tuning: Manual, with tuning marker
8., Receiver Ffront End: MIC (Microwave IC)
9, Duplexer: Circulator and diode limiter
FR-810DS  1/3 0-1 % FR-810DS  2/3 0-2
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ENVIRONMENT CONDITION

1. Vibration: Total Amplitude Vibration Cycle
+ 1.6 mm 1 to 12.5Hz
+ 0.38 mm 12.5 to 2bHz
+ 0.10 mm 25 to bUHz

2. Ambient Temperature: Scanner Unit -------- -25°C to +70°C

Display Unit -15°C to +55°C

3. Humidity: Relative humidity, 95% at +40°C

24VDC (20.4 to 31.2VDC) directly, 150 or
100/110/115/220/240VAC, 1¢, 50/60Hz with rectifier (RU-1746B-2, option)

COATING COLOR

1. Display Unit

Munsell 2.5GY5/1.5 Emhossed T25 {Light gray) for Cabinet,
Munsell N3.0 Newtone No.5 (Dark gray) for Control Panel

2. Scanner Unit Munsell N9.5

3. Rectifier Unit ---- Munsell 2.5GY5/1.5 Newtone No.5 (Light gray)

FR-810DS  3/3 0-3

— FURUNO

COMPLETE SET

No.| Name Type Q'ty [Weight | Remarks
1 | Scanner Unit RSB-0019-SN4A 1 75 kg
2 |Display Unit ROP-038T 1 20 kg | Tabletop mount
RDP-0388 Bulkhead mount
kéA‘;;;tifier Unit RU-1746B-2 1 17 kg ““A6~$;;B;-;H{;m~
4 | Accessories FPO3—06iOU 1 set ) | W
"5 |Installation Materials | |Llset; | T
6 | standard Spare Parts | Sp03-02400 |1 set
OPTIONAL SUPPLY
No. Namew Typémmm”“mm_m”EAAé”Nb; “-ﬁemafks
L [Power Cable CWS-Bx2C | 000-B60-630 | Lsm
2 |Filter Assembly op03-1 | dos-zeo-100 ||
3 !Outer Alarm Buzzer OPOBQEiV 000-030-087
4 |Radar Color Dig;1ay ) CD-i&Uu- o D |
5 |Radar Color Display Ch-141 _
6 Gyro Interface AD-10S
7 |Performance Monitor PM~-b
8 |De-icer 0P03-24 008-206-060
9 'Transformer RU-3305 For de-icer
10 |Radar Slave Display FMD-800
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ACCESSORIES (Type: FP03-00100, Code No.:

000-081-105)

Name

i

Type

Code No.

Q'ty

Remarks

STANDARD SPARE PARTS

Viny1 Cover

Hood Assembly

03-011-0401-0

000-879-490 1

For display unit

FP0O3-00110

008-111-640 1

For display unit

(Type: SP03-02400, Code No.:

000-081-035)

No. i Name '"“"?Qbé N Code No. Q'ty Ré&ggks

L {Pilot Lamp 3.8 8V, 60mA 000-540-180 2

2 |Fuse FGRO 10A AC125V | 000-549-0065 4 For ship's mains
& scanner motor

3 |Fuse FGRO (.5A ACL125Y | 000-549-060 2 For TX HV

4 |Fuse UL-TSC, 12HV2A 000-101-132 3 For CRT display

5 |Label (1) 03-011-1051-0 301-110-510 1 For tabletop mount
(English)

6 {Label (2} 03-011-1052-0 301-110-520 1 For bulkhead mount
(English)

7 |Label (18) 03-011-1068-0 100-043-630 1 For tabletop mount
{Japanese}

8 |Label (19) 03-011-1069-0 100-043-640 1 For bulkhead mount
(Japanese)

9 |Carbon Brush S00152-18-10 000-107-120 4 For scanner motor

5 x 6 x 11
10 |Hex. MWrench Diagonal: 1.5mm | 000-830-112 1
11 |Spare Parts F710 type 000-831-610 1
Box

0-5

INSTALLATION MATERIALS

For Display Unit

("No.1l to No.6": Type: CP03-02502, Code No.: 008-206-900)

No. [ Name Type Code No. Q'ty | Remarks
1 [NH Connector 03-302 (4P) 008-300-570 1 For gyro interface
Assemhly
2 |Crimp-on Lug 8NK4 000-538-180 4 For power cable
3 (crimp-on Lug | FV5.5-4 000-538-123 | 3 | For rectifier |
4 |Hex. Nut M3 0D0-863-204 2 For DP-1
5 |Flat Washer M3 0U0-864-104 2
6 |Spring Washer M3 000-864-204 4
7 iSignal Cable  |S03-8-15 008-205-940 | 1 [|To be selected |
Assembly (RW-4873 *15M*) (With connectors
(Multicore s S at display ond}
cable) S03-8-20 008-205-950
(RW-4873 *20M*}
S03-8-30 ()8-205-960
(RW=-4873 *30M*)
For Scanner Unit
(Type: CP03-02501, Code No.: 008-206-860)
No. | Name Type Code No. Q'ty Remarks
1 |Hex. Bolt M12x60 SUS304 000-862-191 4 For mounting
scanner unit
2 [Hex. Nut M12 SUS304 000-863-112 4
3 [Flat Washer M12 S5US304 000-864-132 4
4 |Spring Washer M12 SUS304 000-864-263 4
5 [Seal Washer 03-001-3002-0 300-130-020 4
6 {Corrosion-proof 03-017-0301-1 100-050-931 2
Rubber Mat
Continued
0-6
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No. |Name Type Code No. Q'ty Remarks
7 |Crimp-on Lug FV5.5-4 000-538-123 8
8 |Crimp-on Lug FV1.25-3 00-538-113 29
9 [Crimp-on Lug 320882 000~537-110 1 For coaxial
cable
10 iGrounding Wire RW-4747 000-566-000 1 For grounding
(IV-8, *0.32M*) scanner unit
11 |Hex, Bolt M6x 25 SUS304 000-862-180 1
12 [Hex. Nut M6 SUS304 000-863~-109 1
13 {Flat Washer M6 SUS304 000-864-129 3
L14 Spring Washer M6 SUS304 000-864-260 1
For Antenna Assembling (Supplied with antenna radiator)
No. | Name Type Code No. 'ty Remarks
1 |Hex. Blot (B) M6x16 SUS304 000-882-061 8
{Slotted,
washerhead)
2 |Flat Washer M10 SUS304 000-864-131 8
3 | Spring Washer M10 SuS304 000-864-261 8
4 |Hex. Bolt M10x20 SUS304 000-862-158 8
5 [0-ring WP-20 1115-70 000-851-714 2
6 |Adhesive 1211 b50g 000-854-118 1
(Siticone
sealant)
0-7

CHAPTER 1 OPERATION INSTRUCTIONS

Adjustment and function for the respective operating controls is discussed
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.1-1. 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., When the TX touchpad is depressed
hefore the "ST-BY" indication appears, i.e., while the time counts
down, the "TX" indication appears below the timer indication and then
radar will be put in transmission condition automatically at the monent
the timer indicates "0:00,"

The self-check for memory devices (ROM/RAM) is carried out auto-
matically at every power-up. Confirm that the ROMl, ROMZ and

RAM are indicated by "0K" at the bottom of the display. See
Fig.1-1, If the self-check sequence detects a failure of some
hlock, 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, !

NOTE :

Range Ring Interval Range

Interference
Rejection "ON"

————
Iy TUETD
TS : to,

Pulselength..

.
]
¥

064

Presentation Mode
o ) PG IMINUTES [ L 1Dy
Waiting Time— IPF'-:JC|5R‘_$15%E‘P3§6°];X LATER % '
ATy !
JHANG - 36 ] |
ESerti ‘
. . & 2¥RM * i d. :

Ship's Bearing ‘iéaich{go: : S(_ettmg of Internal

{Indicated only \‘éé‘.iﬁﬁ L Dip Switch

when a gyrocompass L

S

=
FOITEE?
FA e
I
=]

FE=

is connected. )
ROM/RAM Check

Fig.1-2

SCANNER Switch

When this switch is turned to ON with the POWER switch turned on, the
antenna begins to rotate. Confirm that there is no obstruction around
the antenna before turning on this switch,

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

1-1
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‘f_/:“\‘ EaN
TX (Transmit/Pulselength) Touchpad UE;J ST-BY Touchpad 5;5

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 displiayed

on the screen., - TRANSMIT Condition.

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

The pulselength and pulse repetition rate are determined by the combi- RANGE Switch
nation of the settings of this touchpad and RANGE switch as shown 1in
Table 1-1. Pressing this touchpad during the transmission changes the This 10 position range switch selects the detection range. See Table
pulselength and pulse repetition rate in the middle ranges (1.5 n.m. @0 1-2. The range selected determines automatically the range ring
24 n.m.). When the radar is changed from TX to ST-BY, then to TX again interval. The pulselength and the pulse repetition rate are also

in the middle ranges, the pulselength being selected under the previous determined by the combination of this switch and the TX touchpad.
TX condition is indicated on the screen,

Table 12 Ran and R R Interval
NOTE: By changing the internal dip switch setting, the shorter pulselength Table 1-c Range and Range Ring Shterva

can be always selected for the regulation in some countries when
the radar is changed as above {TX-=S$f-BY-~TX) in the middle ranges.
See page APZ-1,

" Range 0.

ZsTOs [0 [ 1813 6 [ 1220|4872 |
“Range Ring Interval [ 0.05 0.1 0.5 10250511 T2 4| 8|12
15 b 3 |6 6

i o “Number of Rings 576 6] 6] 6 [pes.
Select the short pulse for better picture definition and the long pulse USRI ISR ANV [ RPUPUS B IS S _mm,ﬁﬁuul_ ______

for detection of echoes. The pulselength is indicated as "S" (0.08us),

“M1" (0.3us), “M2" (0.6us) and “"L" (1.2us) at the top left of the screen. RETLIIN

See Fig.1l-3. \Nta

Table 1-1 paver prmer contror ) (D
Puigéleng£BWﬂ?WA Pulse Repetition [ _Range 7 ] This adjusts the illumination of the control panel. Turning it CW
| Rate{Hz) 0.25[0.5]0.75[1.5[3]6[12{24]48]72 | increases the brightness of the illumination.

Short (S} 0.08us | Approx. 3000~} = st

Middle 1 (ML) O.3us | Approx. 2200 "
Middle 2 (M2) 0.6us Approx. 1200

Uil

12000 1 TR
Long (L) 1.2us Approx. 600 (*1) ] &RILLJEFQEEPPntrq1JJf:;{_gggfw“
(*1): Approx. 490Hz on /2 n.m. range This adjusts the brightness of the picture. Turning it CW increases
Range the intensity of the radar echo blips.

Tuning Markers

Range Ring Interval

Pulselength (kan |

MARK BRIL Touchpad (2R

Presentation Mode/’//’ f 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.

Heading Mark

ECHO STRETCH Touchpad

Range Ring This magnifies small blips in middle and long pulselength settings
("M1"/"M2"/"L") for better distinction of echoes. The "ES" is indicated
at the top right of the screen when this touchpad is turned on. If this
is pressed in short pulselength setting ("S"), the indication of the

"ES" is presented in black with green background to inform the operator
that ECHO STRETCH mode is inactive,

T~

North Mark\

Ship's Bearing
(Indicated only when a
gyrocompass is connected.)

Fig.1-3

1-3
1-2 '
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TUNE Contro] A

This control is used to tune the receiver in the transmitter. Set the
RANGE switch at the maximum range and the STC (anti-clutter sea)
control at minimum, then finely adjust this control so that the maxi-
mum number (normally 4 or 5 pcs.) of the tuning markers, located at the
top right of the screen, are 1it., The best tuning is normally obtained
at mid-travel,

T~Tuning Markers

JAIN

GAIN _Control 7%

This control adjusts the sensitivity of the receiver amplifier. Turning
it OW increases the receiver gain., Normal setting for this control
around 60% of its travel produces stight background speckles (white
noise) on the screen.  On short ranges, it is recommended that the

GAIN control is set almost fully G4 and the STC control for best pic-
ture presentation,

ELES
T T
e WY

[

STC (anti-clutter sea) Control 2/ »Zr

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
S$TC control. Too high a setting of the FTC control makes the target
echo small in size or causes it to disappear.

1-4
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=)
IR (Interference Rejection on/off) Touchpad T

When radar interference from other radars operating in the vicinity is
observed on the screen, press this touchpad to eliminate it., The indi-
cation of the "IR" appears at the top right of the screen when the inter-
ference rejector circuit is activated. See Fig,1-5.

o '““?ym R
‘. i ! Y
/ N - /‘f". 3 %
g ) 3
Lo /
\3, :?f\\iy\\\// ﬁ/
Interference Rejector OFF Interference Rejector ON

Fig.1-5

RING (Range Ring on/off) Touchpad E)

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

e
HM OFF (Heading Mark off) Touchpad L

[N—

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 ngd

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 of the screen as long as a gyrocompass
is connected. See Fig,1-3.

1-5
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MODE Touchpad [ggﬂ

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 "HY",“CU" and "NU“ is indicated at the top left

of the screen corresponding to the mode setting as shown in Fig,1-3,

North Ship's Bow Heading

“HU" (Head-up
THUE (Headzup) Mark ' 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 congested water areas

or narrow channels.

Fig.1-6 Head-up Mode

“cy" (Course-up) *
Desired

Press the MODE touchpad for "CU" mode North  Direction poading
at the moment the ship's bow is faced Mark
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.1-7 Course-up Mode

SN (North-up)

The radar picture is stabilized so that
North is at the top of the screen and the
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.

North North Heading
Y- Mark

Note that a gyrocompass must be connected
for this mode,

Fig.1-8 North-up Mode

1-6
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PLOT
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 opera-
tion is indicated at the top right of the screen, counting up to 99
minutes and 59 seconds, Plot echoes blink every second indicating 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. [f the
plot interval is set at 1 minute, the target echoes are memorized repeat-
cdly every minute. The plot interval is indicated at the top right of
the screen instead of the continuous plotting time celapsed. 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 presented
in black figure with green backyround to inform the operator thalt the
PLOT mode is inactive as shown in Fig.1-9, To continue the PLOT opera-
tion, turn the RANGE switch to its original position,

Plotting Time Elapsed or

Plot Interval
T

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

Course Plot

Fig.1-9

1-7
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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 of 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,
j.e., it appears in black letters with green background.

Guard Zone
No.2 VRM St No.l V

No.1 EBL- a0
/T No. 2 EBL

W

Fig.1-10

NOTE: By changing the internal dip switch setting, the range of the
guard zone can be Timited between 3 and 6n.m. for the regulation
in some countries, See page APZ-1.

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 of the screen in the unit of
nautical miles. (It can be indicated in kilometers by changing the
internal setting. See page AP2-1.) 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.1l, the length of the dash and
space is different as shown in Fig.,1-11.

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

1-8
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EBL-1 (No.1 EBL on/off) & EBL-2 (No.?2 EBL on/off) Touchpads (%8 ] 59

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 1is
displayed at the bottom left of the screen. See Fig,1-11. [t is
indicated in relative bearing for the "HU" mode ("R" added) and in
true bearing for the "NU" mode ("T" displayed instead of “R"). Te
adjust EBL, first, press the “ON" portion of the touchpad, EBL-1 or
EBL-2, then rotate the No.l/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,1-11,

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

No.?2 EBL\\\

No.2 VRM

No.l EBL ———
__—No.l VRM

/R Distance Indication

/ /of No.l VRM

Bearing Indication
of No.l EBL

Bearing Indication Distance Indication
of No.Z2 EBL of No.2 VRM

Fig.l-11

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-2, EBL-1
or EBL~2, then rotate this control.

1-9
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1.2 Operation Procedure Remarks

. . e . , Set RANGE switch at
Confirm that the power supply is within the rating, there is no obstruc- a desired position.

tion around the antenna, and the controls and switches on the control
panel are set as below before switching on the radar.

Adjust GAIN, STC & FTC controls
Controls & Switches Settings according to sea condition.
POWER & SCANNER "OFF"
GAIN, STC, FTC, BRILLIANCE Fully CCW To measure range Lo a target, |-------- See page 1-12.
TURE Center use VRM or fixed range rings.
Others Any positions - - T
. To measure the bearing of a target,] ---- See page 1-13.
Starting | use EBL and MODE touchpad.
Start Remarks [Press ALARM touchpad if radar alarm | ---- See page 1-14.
e ) ) function is desired. o L
Turn POWER switch to ON and turn | ------- Power is supplied to radar B S T
BRILLIANCE control CW. system and 3 minute timer
starts to count-down on [Press ST-BY (Standby) touchpad to | ---- It is recommended to turn
the screen. See Fig.l-1 | cease radar operation temporarily. | the radar in standby unless
i R o . observation of picture is
[Wait for 3 minutes, | —-==========mmmoanaae Indication of "ST-BY" is necessary for longer 1ife
displayed, showing that of the magnetron.
radar is ready to transmit.
See Fig.l-2.
[Turn SCARNER switch to ON. | ----==m-cmnn- Antenna begins to rotate.
Stoppin
NOTE: Confirm that there is SROPRIN
no obstruction around After turning GAIN & BRILLIANCE controls fully CCW, turn SCANNER switch
the antenna before to OFF and then turn POWER switch to OFF.
turning on this switch.
[Press TX key., | ===-====--=-m=maamammme Transmission begins and
range rings are observed on
the screen.
Set RANGE switch at | =-------ommmmmama— Adjustment should be made so
maximum range and that maximum number (normally
adjust TUNE control. 4 or 5) of tuning markers,

located at the top right of
the screen, are lit,

[ Adjust GAIN control.] =------=-=------cun-- Target echoes appear.

Continued

1-10
1-11
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1.3 Range Measurement
1. Measurement with fixed range rings

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

The ring intervals of 0.1 Km and (.2 Km are available for 0,25 n.m.
and 0.5 n.m, ranges respectively., Refer to page APZ-1.

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 VRM-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 of 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,

e T
6,0 QL] [e e |
: Mz O . — e
e \ o o
No.l VRM , !
T Q ©
by ] | 1 1=

No.1l/No.2 VRMs
& EBLs Control

Distance Indication

of No.l VRM /WYC] @ ° /

1-12

1.4 Bearing Measurement

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

1. Relative Bearing {See Fig.1-13.)

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
af the screen.
2. True Bearing (See Fig,1-14,)
This method is avaiiable 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 Bearinyg®
mentioned above,

North Mark
Head-up Mode T North-up Mode North Mark

Heading Mark

Relative Bearing Indication _\True Bearing Indication

Fig.1-13 Fig.1-14

1-13
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1.5 Radar Alarm Setting 1.6 Detection of Birds (Radar Application to Fishing)
The guard zone for the alarm can be selected between 0 and 72 n.m., for Detection of birds is useful in some types of fishings, especially in
distance {(between 3 and 6 n.m. when preset by the internal dip switch. tuna/bonito fishings. Since birds usually fly over fish swimming on
See page AP2-1.) and between 0 and 360° in bearing. The alarm sound is , the sea surface, detection of birds may help you locate fish faster than
released when any targets, ships or land mass on the screen fall into the you can detect them with a sonar or an echo sounder, Birds can be
presct guard zone. Use the following procedure to set the guard zone. sighted with binoculars out to a distance of approx. 6 to 8 n.n. in good
See Fig.1l-10. sea conditions. The FR-810DS S-band radar is capable of detecting birds
| at greater distances, approx. 12 n.m. for a large flock flying about 50m
- RANGE SETTING - above the sea surface and the antenna mounted 15m above the surface.
Birds can be detected by radar even in heavy rain or at night, whercas
1) Press the "ON* portion (upper half) of the VRM-1 touchpad and binoculars can be used only in the daytime and in good weather conditions.
rotate the No.1/No.? VRMs & EBlLs control to set the range of the
inner edge of the gquard zone, The following shows the recommended settings of controls and switches
on the front panel for bird detection and some examples for hird echoes
2) Press the "ON" portion (upper half) of the VRM-2 touchpad and on the radar screen,
rotate the No.1l/No.2 VRMs & EBLs control to set the range of the ‘
outer edge of the guard zone. Controls & Switches Settings
GAIN 60% to 70% of its travel

(White noise appears.)
- SECTOR SETTING -

RANGE 3 to 12 n.m. range

3) Press the “ON" portion (upper half) of the EBL-1 touchpad and rotate

the No,1/No.? VRMs & EBLs control to set the CCW 1imit of the alarm STC Fully CCW (minimum}

sector.

FTC "ON" only when raining or snowing

4) Press the "ON" portion (upper half) of the EBL-2 touchpad and rotate

the No.1/No.2 VRMs & EBLs control to set the (W Timit of the alarm IR "ON" (Receiver gain must be

sector. increased a little.)

NOTE: 1. The TUNE control should be adjusted so that the maximum sea

- ALARM SETTING - clutter appears on the screen at lony range,
5) Press the ALARM touchpad, and the letters "ALM" mark will appear Example 1 Condition: GAIN --- 60 to 70% of its travel, STC --- Fully CCW,
at the top right of the screen, RANGE --- 6 n.m., IR --- “ON"

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

’ _—\ Other Ship

Single Bird

single Bird

Other Ship

—eeee |

—_Ltand 7]

Conventional X-band Radar FR-810DS

1-14 1-15
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Example 2 Condition: GAIN --- 60 to 70% of its travel, STC --- Fully CCM,
FTC --- "OFF”, RANGE --- 6 n.m., IR --- "ON"
{in a squall)

f Q A Flock of Birds

- A Flock of Birds

Single Bird

Single Bird

_Squall

L

Flocks of birds are presented

\ . rwﬁf!_#J on the screen even in a squall.

Example 3 Condition: GAIN --- 60 to 70% of its travel, STC --- Fully CCW,
FTC --- "ON", RANGE ~-- 6 n.m., IR --- "ON"
(under heavy rain)

e M A Flock of Birds
A Flock of Birds | -
Heavy Rain  _bakeiso” A flock of bhirds can, even if it
enters into the range of heavy
rain, be followed by adjusting

the FTC control.

Example 4 Condition: GAIN --- 60 to 70% of its travel, RANGE --- 6 n.m.,
STC --- 20 to 30% of its travel, IR --- "ON"

{(in a calm sea)

A Flock of Birds Other Ship

{flying about 50m
above the sea surface)

Land _—|

1.7 Effect of Sea & Rain/Snow Clutter Reduction

The FR-810DS S-band radar provides, when compared to conventional X-band
radars, better discrimination in areas where the radar is operated in
severe weather conditions.

In rough weather, the X-band radar presents sea and solid (rain/snow)
clutters on the whole screen, resulting in loss of wanted target echoes,
On the contrary, the S-band radar suppresses sea and solid clutters,
which are not presented over the screen, and enahles (with the FTC
control on the front panel turned fully CCW) target echoes in the rain
to be discriminated from the clutter. See the figure below. CW turning

of the FTC control permits further improvement of discrimination from
clutter.

f--Rain Clutter

Lonventional X-band Radar FR-810DS (FTC: “OFF")

1-17

1-16 Download from Www.Somanuals.com. All Manuals Search And Download.



SCANNER Switch

NM Touchpad
(North Mark on/off)

PLOT Touchpad
{(Picture Memory)
MODE Touchpad
(“HU“/“CU“/I“‘_NU‘ )

ECHO STRETCH Touchpad

(Echo Stretch on/off)

MARK BRIL Touchpad
(Mark Brilliance)

EBL-1 Touchpad
{No.1l EBL on/off)

()

TUNE Control

_EQHEBVSwitch“

FTC Control

——
-

N
B e
Holiole
"w'.-—. !
P (jﬁjé[PLOTl (iij
7 ;yoﬁéj }——méiﬁ_Ljr{
ECHO | | /o | |
L[ (o) @E@D
STRETCH
P ————k“% SALARM - L}QENGf
MARK | [ (F»;]
BRIL | | 4
‘J ;___4 Y| R

(on )]

N

& &),

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

(oFF ) | (oFF)

—— EBL

No.1/No.2
VRMs & EBLs Control

PANEL DIMMER Control

~ STC Control

GAIN Control
. BRILLIANCE Control

RANGE Switch

HM OFF Touchpad
(Hgading_Mark of f)

ST-BY Touchpad

. {(Standhy)

Q.
TX Touchpad

‘_(TX & Pulselength)

ALARM Touchpad

RING Touchpad
-] {Range Ring on/off)
IR Touchpad

{Interference
Rejection on/off)

<:jj% VRM-1 Touchpad
\ (No.1 VRM on/off)

VRM-2 Touchpad
O | (No.2 VRM on/off)

Fig.1-15

(Radar Alarm on/off)

—— FURUNO

CHAPTER 2

2.1

2.2

REMARKS ON VIEWING PICTUREL

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 + v h2)

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

For example, if the antenna height is 9 meters and the target height
is 16 meters, the maximum radar range 1is;

Rmax = 2.2 x (V& + V16} = 2,2 x {3 + 4)
= 15,4 (a. miles)

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 is 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
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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 close 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,
buiiding 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.Zz-1.

2-2

Large
Object
Own Ship
True Echo ‘\\\\\~‘-~
False Echoes
Fig.2-1

Spurious_Echoes

When the radar pulse is emitted from the antenna radiator, some of the
emitted total energy escapes on each side of the main beam --- side-
Tobes, [f the target is strong, it can be detected by the sidelobes
as well as main lobe, the spurious echoes may be represented at both
sides of true echo with the same range as shown in Fig.2-2. The
spurious echoes can also be removed by adjusting the GAIN and

STC controls.

\/,True Echo
) ><]
‘L>Fa1se Echoes
Fig.2-2

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.

2-3
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Virtual Image

Radar Interference

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 clese to your ship as shown

in Fig.2-3. 1If your ship comes close to a big metallic bridge, for

example, such a false echo may temporarily be seen on the scope.

True Ech0~axummj///””——_,_

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

F

False Echo— ..

N

Fig.2-3 Fig.2-5

Dead Angle (Blind Sector)

A funnel, mast or derrick post near 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.

. 5
3 S
-3 N
T 5
R =
é; Dead Angle
|
Fig.2-4 ‘|
|
|
|
2-4 |
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call for repair.

permanent damage to

the internal

circuitry due to '

water leakage.

Terminal boards
and plugs in
scanner unit
{See Fig.3-1.)

Remove scanner covers to
check terminal board/plug
connections inside.

Also check if the packing
on each cover is in good
order,

*When putting covers

back in positions,

do not pinch flying

wires.,

CRT screen

Dirt on this creates
symptom identical to poor
sensitivity. Clean up
CRT surface using special
care not to scratch them,

*Use soft cloth with

slight amount of

anti-static-charge
Never apply

spray.
plastic solivent.

3-1
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CHAPTER 3 MAINTENANCE
Interval Item Check/Measures Remarks
To maintain optimum performance of the equipment for extended period, Scanner motor | Check and clean up carbon *Under normal use, the
general check and maintenance should be made periodically. (See Fig.3-2.}| brushes and commutator. carbon.brush will last
If brushes have worn out approximately 2000
"CAUTION" to bmm or less, replace hours.
them with new ones.
Before maintenance work, be sure to switch off the radar at main switch- {New brush is l1lmm long.)
board. When checking inside the units, wait for a few minutes until the i . * .
high voltage components (CRT or HV capacitors) can discharge the residual CRT anode and | High tension on CRT . I[f any crack is fognd
charge. approach attracts dust in environ- on rubber cap or wire
(See Fig.3-3.) | ment, and moist dust will sheath, replace it
On checking the inside of the scanner unit, turn off the scanner safety cause poor insulation. with new one.
switch. See Fig.3-1, Clean up high vottage
parts as follows. *Always make sure to
T T 6 months put anode cap back on
Interval [tem Check /Measures Remarks to 1 year 1. Turn off radar. CRT after cleaning.
Exposed bolts |[Check for corroded or *Sealing compound may 2. Pull out anode cap and
and nuts on loosened bolts/nuts. be used instead of touch its nipple to
scanner unit If necessary, clean them paint. chassis (discharging).
up and repaint thickly.
Replace them with new *Put slight amount of 3. Clean up CRT side and
ones if heavily corroded, grease if bolts and anode cap/lead by
nuts are replaced. using soft dry cloth.
R U S U U U PO
Scanner Check for dirt or crack *Vo NOT use plastic Terminal Check for loose con-
radiator on the radiator surface. solvent (thinners or boards, nections. Polish up
Thick dirt should he acetone) for cleaning. sockets and contacts or replace plug,
3 to 6 wiped of f by using a soft plugs if necessary.
months cloth immersed in fresh *When removing ice on S : - -- —
water. If any crack is the scanner unit, Scanner Check that scanner turning
found, apply slight use wooden hammer or turning gear gear is greased. If not,
amount of sealing plastic-head hammer. (See Fig.3-2,) | apply a generous amount of
compound or adhesive as Crack on the scanner grease to the gear.
first-aid treatment, then unit will cause

Download from Www.Somanuals.com. All Manuals Search And Download.
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Fig.3-1

o \ffﬁﬁﬁ
Port VYiew of Scanner Unit without Cover

% )

Terminal Board

Scanner Safety Switch
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Scanng_Mgtor

N

Fig.3-2 Starboard View of Scanner Unit without TX Module

Photo No, 1699

s rHEELERRR

CRT Anode Cap

"HIGH TENSION"

Fig.3-3 Top View of

Scanner Turning Gear

— FURUNO

N Photo No, 2076

Scanner Motor Brush

Display Unit without GSC Board
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CHAPTER 4 TROUBLESHOOTING

4.1 Self-check for Memory Device

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
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.
Replace a chip indicated by "ERROR" with new one. See Fig.4-2 for parts
location. [f ROM/RAM operation is 0K, check the plug connections on p.c.
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
some board is found to he faulty, replace it with new one or call for ser-

vice. Do not attempt further component check in the p.c. board. Careless
handling may cause more serious trouble,

AT T Y]
¥ W,
. e

; FUIRING
7 %%
i PIOG MO G3559R1- X
ke e
: TEM: L aGiEn }
; J 1Y
L
GRG CRr ROM/RAM Check
'l‘m',;\mk. AE T
g -
n H

a6 ;.

L

ROM 2

ROM 1

naraibicdent

[T T . . T, S RAM

ertgavarerindidrnein [EFTELSPeTL]

N Phote No, 1703

Fig.4-2 CPU Board (03P5550)
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"CAUTION"

There are many high tension points in the radar system.
when approaching the following parts.

1. Power supply circuit (Display Unit)
2. CRT circuit (Display Unit)
3. Modulator circuit {(Scanner Unit)

4, Magnetron (Scanner Unit)

Notes on Service Call

To allow effective service job, the following information should he given at

a service call,
1. Name of the vessel
2. Vessel's position {port/berth}
3. Sailing Schedule
4. Radar model
5. Serial number/Date manufactured

6. Symptom of trouble

(Results of checks along with the Trouble Finding List)

7. Previous service

— FURUNO

4.2 Trouble Finding List

Take special care
Operation

Symptom

Check Point

Remarks

Turn on
POWER
switch and
adjust
PANEL
DIMMER
control.

IMumination

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
line(s)

POWER SUPPLY
board

ITTumination
lamps

*Measure mains voltage
at DTB-1 #1(+) and 2(-).
See Fig.4-3. The volt-
age should be 20.4 to
31.2VDC.

*If some voltage line

is overloaded (or
shorted), inverter
oscillation stops

(CR11 thru CR16 on

POWER SUPPLY hoard qo
off.) and CR10 on the
hoard keeps lighting.
See Fig.4-6. Turn off
the radar and turn it

on again observing CR11
thru CR16 (LEDs). The
LEDs for normal lines
1ight up momentarily
hbefore inverter oscilla-
tion stops. Check the
line corresponding to
the LED which is not Tlit

up .

Download from Www.SomanuaIs.corrI. All Manuals Search And Download.
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Operation

Symptom

Check Point

Remarks

Adjust
BRILLIANCE
control.

Nothing appears
on CRT.

1. CRT

2. CRT H.T.

3. DEFLECTION
hoard

4, CPU hoard

5. MEMORY hoard

Picture
synchronization
is abnormal.

1. CRT assembly
(DEFLECTION
board, etc.)

2. CPU board

3. MEMORY hoard

_lights up, CPU (Z80)

*Visually check that
CRT heater is Tit.

*Tyrn off POWER switch
and pull 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.
(RY101) and BRIGHT pot.
(RV204) on WEFLECTION
board. See Fig.4-7,

If some picture appears,
CRT assembly is 0K,

*If CRY on CPU bhoard
Tights up, CPU (Z80)
is in good order,
See Fig.4-4,

*djust, V-HOLD pot.
(RV202} and H-HOLD
pot . (RV431) on
PDEFLECTION board.

See Fig.4-7.

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

If CR9 on CPU bhoard

is in good order.
See Fig.4-8,

4-4

Continued

— FURUNO
Operation Symptom Check Point Remarks
Turn on Scanner does not | 1. Scanner fuse

minimum.

SCANNER rotate. F1352 (10A)
switch. See Fig.4-3.
2. Scanner Motor
brushes
3. Scanner rotating
mechanism jammed
4, Scanner motor
relay (Fig.4-4)
After ST-BY | Marks and 1. CPU hoard *1f CRY on CPU hoard
message legends appear Tights up, CPU (Z80)
appears, abnormally. is in good order.
press TXA
touchpad. 2. MEMORY hoard
- - SN
Adjust GAIN | Marks and L. IF amplifier
control Legends appear
with STC but no noise
set. at nor echo.

2. Multicore
cahle hetween
the scanner
and display

3, INTERFACE board
or GSC board
(Fig.4-5)

4, MEMORY board

*Check continuity and
isolation of coax.
cable. (Note: Disconnect
the plug and Tugs at the
both ends of coax. cable
before checking it by
ohmmeter. )

*If CR16 does not blink
on INTERFACE hoard,
INTERFACE hoard or GSC
hoard is faulty. If it
blinks, MEMORY board is
faulty. See Fig.4-8.
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Operation

Sympt.om

Check Paint

Remarks

Marks, legends
and noise appear
but no echo.

(The transmission
leak appears as
hbelow.)

Marks, legends
and noise appear
but no echo.

{(No transmission
leak appears.)

1.

MIC (Fig.4-9)

L.

X fuse F1
((0.5A)
Seeo Fig.4-3,

. Magnetron

. MODULATOR

hoard

. MOBULATOR

TRIGGER hoard

. Modulator SCR

. CPU board

. INTERFACE

hoard

*Sat RANGE switch at
0.25 n.m., and turn
GAIN control fully CW
(max.). [If the center
spot (transmission leak)
appears on the screen,
the transmitter may be
operating naormally.

*Replace fuse with new
one. Lf the fuse blows
of f again, the maygnetron
or modulator's components
may be faulty.

*Connect a multimeter be-
tween pins #4(+) and
#1(=) of "TEST" point on
MOTHER hoard (Fig.4-3)
and set the radar to
transmit on /Z n.m.range
(MAG CURR), If the volt-
age is within 3.0 to
5.0VDC, 2 to 5 of “Check
Point" may. be OK.

*Connect a multimeter set
at 1OVAC range between
test points TX-TRIG (+)
and GND (-) on INTERFACE
board. [f the voltage
reading changes with
turning RANGE switch,
the CPU and INTERFACE
boards in the display
unit are operating
normally.

Operation

Symptom

Check Point

Remarks

Sweep rotation
is not synchro-
nized with
antenna
rotation.

. BEARING SIGNAL

GEN. board
(Fig.4-10)

. INTERFACE board

. CPU board

*If CR15 on INTERFACE
board (Fig.4-8) Tights
up every 2 to 3 sec.,
heading flash circuit
on INTERFACE board is
normal .

Abnormal
bearing of
picture

control.

Adjust TUNE | Poor sensitivity

4-6

Continued

Download from Www.Somanuals.cont

. Adjustment of

the heading SW
on CPU board.
See page AP1-27.

. CPU board

. Gyro Interface

bhoard

1. Deteriorated

Magnetran

. Detuned MIC

. Dirt on Radiator
face

*Set RANGE switch to
72 n.mile detecting
range, and measure
voltage between pins
#4(+) and #1 (~) of
"TEST" point on MOTHER
board {MAG CURR).

See Fig.4-3. If the
voltage is too low,
magnetron is deterio-
rated. Refer to
"Remarks" on page 4-6.

Poor sensitivity

. Water leak on

. All Manuals Search And Download.

(Bright circle waveguide
appears on 0.25
n.mile range.)
Continued
4-7
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Operation Symptom Check Point Remarks ; "TEST" Point
Adjust FTC | No FTC effect 1. INTERFACE hoard | MOTHER Board
control.
- DTB-TI #5
Change Radar picture 1. CONTROL PANEL (High Voltage for
RANGE is not changed. board (Fig.4-8) Transmission)
switch to
another 2. CPU board *If CRY on CPU board
position. Tights up, CPU (780)
is in good order,
3. INTERFACE hoard DTR-T #1(+) & #2(-)
R —— B - (Mains Input}
Press IR Interference 1. Bad contact of T T
touchpad. Rejection is touchpad key -
not performed. N Fhoto No.2048 135
(No IR Tegend | 2. €PU hoard *If CRY on CPU hoard o Ecinﬁeﬁlﬁﬁgor)
appears. ) lights up, CPU (780) T
is in good order. Fuse F1 (0.5A)
For Tr issi
3. INTERFACE hoard (For_Transmission)
I e e e e e et e s e e e ] Fuse F1351
Press No Echo Stretch | 1. Bad contact of (For Mains_Input)
ECHO STRETCH| function touchpad key
touchpad, Fig.4-3 Display Unit Rear View
2. CPU hoard *If CRY an CPU hoard
Tights up, CPU (Z80)
is in good arder.
3. INTERFACE hoard
Press RING No range ring 1. Bad contact of
touchpad. touchpad key
2. CPU board *If CRY on CPU bhoard
lights up, CPU (Z80
1sgin gogd ordeﬁ. ) IéHcvdﬁgggd
3. MEMORY board Scanner Motor Relay
L

NOTE: If the touchpad keys other than mentioned above malfunction, first check
the contact of the corresponding touchpad. If it is OK, CPU or MEMORY
hoard may be faulty.

Ramp Base

N Photo No,2050

Fig.4-4 Ramp Base Top View without Display Unit

4-8 : , 4-9
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GSC Board (03P6571)

A

N Pholo No,2049

, it |
-
-
sl |
L
L,
L
-
3!

Fig.4-5 Display Unit Top View

H Photo No, 1498

RVAOL (H-HOLD)

RV202 (V-HOLD)

_CR16 (TX-HV)
«“]_CR15 (-12V) CRT Anode Cap ,
ea—CR14 (+5V) SIS
=-CR13 (+12V)

(
E

D (+24V) o
(

A\ CR11

CR10 (OVER CURR)  RV1O1 (CONTRAST )}

Fig.4-6

POWER SUPPLY Board
Soldering Side (03P5620)

4-10

Figoll‘"?

DEFLECTION Board

MEMORY Board {(03P5549)

CRY_

N PFhote MNu 696
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CPU board (03P5550)

CONTROL PANEL Board
(03P5553)

INTERFACE Board (03P5551)
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Terminal Board
(RTB8O1)

N Photo N0 2078

J/P601

Fig.4-9 Port View of Scanner Unit

Modulator SCR
{CR813)

“h

J/P801

BEARING SIGNAL GEN.
Board (AMP-3795)

%ﬁ% J F : ' % Magnetron

N Phole No,2077

MODULATOR Board
(03P5686)

MODULATOR TRIGGER board
{03P5732)

Fig.4-10 Starboard View of Scanner Unit

4-12

Scanner Safety Switch
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APPENDIX 1

1.

1.

i

2

INSTALLATION INSTRUCTIONS

General

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

the scanner unit, and operates directly from 24Y d.c. ship's mains,

For operation from 100V, 110V, 115V or 220V a.c., the rectifier unit
(RU-1746B-2) is additionally used. When the radar is unpacked, check

that all necessary units, parts and materials are contained referring to
the equipment list, the installation materials list and the spare parts

list., The steel and wood works should be arranged locally.

Siting of the Units

Scanner Unit

The unit is normally installed on the wheelhouse top with a hardwood pad
shaped to meet vessel's deck chamber, or on a radar mast with an
appropriate platform. When siting the unit, consideration must be given
on the following points,

1) The interconnecting cable type RW-4873 between the scanner unit and
the display unit is supplied 15m long. (Additional interconnect cable
for longer runs is available up to a maximum of 30m. Consult with
Furuno dealer.)

2) A funnel, mast or derrick post in line of sight of the radiator may
cause blind sectors on the radar picture. The blind sector between
356 degs and b degs must be avoided by carefuily planning the instal-
lation site,

3) Deposits and fumes from the funnel or other exhaust vent can adversely
affect the aerial performance and hot gas tends to distort the
radiator portion, The scanner unit must not be mounted in a position
where it is subjected to temperature in excess of 70°C.

4} The compass safe distance, 2.5m standard compass and 1.9m steering
compass, should be observed.

5) The unit must not be positioned in close proximity to a direction
finder (DF} aerial; separation of more than 2m is required.

6) Sufficient clearance should be allowed around the unit for checking
and service, See page AP1-6.

AP1-1
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Display Unit

Choose a Tocation to mount the unit that allows:
* Accessibility to front panel controls.

* Connection to a power source and the scanner unit.
(15m cable supplied)

* Compass safe distance of 1.3m standard and 0.75m steering.
* Protection from sea spray, rain and temperature in excess of 50°C.

* Convenience for abserving picture on the screen. The direct path of
bright sunshine or overhead lighting will disturb ohservation.

Scanner Unit Installation

The antenna radiator and the scanner housing are shipped in separate
packages and must be assembled at installation. Use the following
pracedure for mounting the scanner unit.

CAUTIONS :
1) Follow the safety rule and use safety devices for dangerous work
on the radar mast.

2) The scanner base is made of aluminiim cast. To prevent the scanner
hase from electrolytic corrosion, use the seal washers and corrosion-
proof rubber mat and ground the unit with the grounding wire, supplied
as the installation materials. Refer to page AP1-5.

3) Be sure to apply the adhesive (Neon-acid type silicone sealant) sup-
plied as the installation materials to bolts, nuts and washers.
Do not use other type of sealant which may contain acetic acid.

4) Do not paint the radiator aperture.

5) Do not Tift the scanner unit holding the radiator. (Use 1ifting
hooks.)

6) When assembling the antenna radiator, apply the adhesive (coat of
waterproof compound) between mating surfaces of rotary joint flange.
Do not apply it into the groove for O-ring!

AP1-2
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Scanner Unit Assembling How to Mount Scanner Unit
It is recommended to install the antenna radiator on the scanner base 1) Drill four bolt holes (15mm dia.) in the radar mast platform or the
before mounting the scanner unit on the radar mast. Refer to the scanner deck, referring to the scanner outline drawing on page AP1-6.

i i AP1-7.
unit assembling on page ’ 2) Place the corrosion-proof rubber mats supplied as the installation
1) Remove two protection caps from the radiator flange and rotary joint matnga]s on thg mqunt1ng platform where the scanner base w111 be

flange. positioned. This is to prevent the scanner base made of aluminum

cast from the electrolytic corrosion. See the next page.

?) Place the O-ring in the groove of the rotary joint flange. Make sure _ .

the O-ring is fully greased. Make very sure the O-ring is not pinched 3} Using two L-angled metal plates on the scanner top, 1ift the scanner

during assembling! base with the antenna radiator and place the scanner unit on the

‘ rubber mats so that the cable glands face the ship's stern.

3) Secure the feeder waveguide on the rotary joint flange with four M6x16

hex. bolts.

: : : : Feeder Waveguide

4) Fix the feeder wavequide on the radiator bracket with a waveguide
clamp, a clamp insulator, two flat washers and two M6x50 hex. bolts.

L-angled

5) Place the greased O-ring in the groove of the radiator flange. metal plate

6) Put the antenna radiator on the bracket and fix it temporarily with

eight M10x20 hex. bolts, spring washers and flat washers. ‘*ﬁdﬁgg
7) Secure the feeder waveguide to the radiator flange with four M6x16
hex. bolts.
8) Tighten the antenna radiator on the bracket with eight M10x20 bolts. Lo
. . o o ‘
NOTE: Apply the silicone sealant on the fixing bolts, washers and _ \\\»//,//”
waveguide flanges outside the O-ring groove, beforehand for anti- Put the rope around aritenna radiator
corrosion. Do not apply sealant to the O-ring and 0-ring groove. (feeder waveguide side) to prevent
(Use only non-acid type of silicone sealant supplied. Acetic acid antenna from rotating when Tifting
contained in other types of sealants will cause damage!) up the antenna base.
NOTE 1. Take care not to damage
antenna surface by the rope.
Fig.? 2. Tensile load should not he
Apply silicone sealant here, — 113.¢ applied to antenna radiator.

4} Fix the scanner base to the mounting platform by using four M12x60
hex. bolts, nuts, washers and seal washers supplied as the installa-
tion materials. See the next page.

—
-

5) Arrange the grounding terminal at the nearest grounding spot using

. a Mbx25 hex, bolt, a nut and washers supplied as the installation

Waveguide Flange materials. Then fix a grounding wire (RW-4747, 320mm long) to the
| terminal. See the next page.

Radiator Flange

6) Connect the other end of the grounding wire to the grounding terminal
of the scanner unit. '

Fig.l
7) Apply silicone sealant supplied as the installation materials to the
grounding terminal and the fixing bolts.
AP1-3

AP1-4

Download from Www.Somanuals.com. All Manuals Search And Download.



FURUNO .
l |

— FURUNO
[ E %
= )
3 ¥ g 4&\5%, t‘:ét§ £~g 2
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The scanner base is made of aluminum cast. To prevent the scanner base Em \:ﬂ s
from electrolytic corrosion, place the seal washer and corrosion-proof ) |  — - @
rubber, and run the grounding wire between the grounding terminal fitted @I@ . . e
on the scanner body and the nearest grounding spot as illustrated below. [u | ﬁg
{These parts are supplied as the installation materials.) 4l ﬂ % 2
< )
O Kl o |
2 T TS 35 S %
~ 4 N 2|6z ‘
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= [ A
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at the nearest grounding spot FR-810 DS ||TEM NAME MATERIAL | QTY | DWG.NO. | REMARKS
7 [Le0 4 = m ox & B o s
Grounding terminal is factory- APPROVED THIRD ANGLE PROJECTION = TITLE L -4~ o SR ER SN AR K]
fitted on the scanner body. — omea. A9 .80 !
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| |

Antenna Radiator

Bolt Méx16

Hex.

0-ring
Pt

Rotary Join?_F]ange

Hex, Bolt MOx10)

Clamp Insulator

Apply silicone sealant (supplied, non-acid type) on bolts,

NOTE 1. /
nuts, washers and waveguide flanges outside O-ring grooves
to aviod electrolytic corrosion. (Do not apply sealant to
0-rings and 0O-ring grooves.)
2. Do not pinch 0-ring and keep it clean. |
3. For packings of scanner covers and 0O-rings, do not use silicone |
sealant, but rather use grease.
LR & & & T B B m OB wm =
ITEM]| NAME | MATERIAL | @' TY |  DWG.NO. REMARKS
o 5 = A & Z
APPROVED THIRD ANGLE PROJECTION | TITLE _ .
‘ Scanner Unit Assembling
1% ROE /
CHECKED SCALE |
! £ ® &
BRAWN WEIGHT | "9 DWG. NO.

1.4 Display Unit Installation

As supplied, the display unit is provided for tabletop mounting, but it
can be easily converted for bulkhead/overhead mounting. See page APL-9.

Mount the display unit as follows:

1} Remove the mounting cradle from the dispiay main body by undoing two
bolts at the front bottom of the display unit. See Fig.3.

2) Drill four bolt holes of 12mm dia. through the tabletop to correspond
to the fixing holes on the mounting cradle. See Fig.3 and outline
drawing on page AP1-11.

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

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

-49 Coach Screw
or

-M10O Bolt

4-412

Fig.3 Display Unit Mounting

AP1-8
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Conversion from Tabletop Mount to Bulkhead/Overhead Mount

The tabletop mount type display can be converted to the bulkhead or
overhead mount type by the following method.

1) Take off the top cover(:) by Toosening eight M4 x 10 screws(:). Fixing Plate B

See Fig.4.
B P1O4
2) Remove the fixing plate(3) with the GSC board by disconnecting the g; 6SC Board
connector plugs mated with the board and Toosening four M4 x 8 ,m_cf_ S
washerhead screws(4). Then, turn the GSC board 180 degrees horizon- {qu* rl [“rﬁ: Jﬂ

tally so that a flying connector plug P104 for the video signal 1is ] ‘ T g\
positioned at the place shown in Fig.4. E?“ﬁﬁ;éggﬂg;ﬂfo"

3) Loosen two M8 x 40 hex. b01ts(§) and remove the mounting crad]e(z)
from the ramp base(@).

4) Take off the ramp hase(ﬁ) from the display main body(ﬁ) after
removing seven M6 x 16 hex. bolts(9) and disconnecting three plugs
4D from the_HV board Q@ Tocated on the ramp base and three flying
connectors {2 , (3 and @9 .

5) Loosen four M3 x 8 washerhead screws securing the HV board GZ) to
the ramp hase(ﬁ) and move the HV board from the left to the right
as shown helow. Then, refix it with the screws.

Ramp Hase($> Move the board
HY Board here.

]?abiétdh'Modﬁf; Bu1khuad/0vurhuad Mount,

HY Board Location

6) Loosen the Tock nuts of the toggle switches @) (POWER & SCANNER) on
the ramp base and turn them upside down, and secure the Tlock nuts.

7) Attach the label (supplied in the spare parts box) showing the name
of the switches.

8} Connect three plugs @ and flying connectors @ , @9 and ©9
disconnected in step 4. Then, secure the ramp base(8) on the top
of the display main body(5) with seven hex. bolts(§)T See Fig.5.

9) Secure the fixing p1ate(:) with four washerhead screws(:) at the
place shown in Fig.5 and mate the connector plugs disconnected in
step 2 with the GSC board.

10) Fit the top cover(:) on the bottom of the display main body(:) and
secure it with eight screws(Z). To install the unit, secure the
mounting crad]e(:) on the bulkhead or ceiling before assembling it

with the ramp base . .
p Fig.5 Bulkhead/Overhead Mount

AP1-9
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1.5 Rectifier Unit Installation (Option)
AL i e B
éﬁ“ 238 X—O‘k o For the set driven by 100/110/115/220V AC ship's mains, a rectifier unit
i ’1*_ s (RU-1746B-2) is required. The unit can be mounted in any dry, well ven-
Cy e tilated place., The mounting dimensions are shown in the rectifier outline
Wrgg drawing on page AP1-13, The compass safe distance of 2,1m standard and
90 1.5m steering should be observed,
LB
T T
2 g
® S
o]
e Vo S N—
w! | L ] (1] (]ﬂ
1 252 .
\i _ I "'4(
{ N Mo BOLT
— = Q
» 00 - FW.
¢ i1E W
M0 NUT
S ) a-FaRL
Q 9 COACH SCREW
_S.w.
e — Fw
R 4T 50
#-diz "7 FIXING HOLES
. B X E L
NOTE 1. % * RECOMMENDED SERVICING CLEARANCE.
NOTE 2. ¥BMr-70 - X% 3R EREF A2
FABIAREIIH AL S T L
SUFFICIENT EXTRA CABLINGS SHOULD BE i
ALLOWED AT THE BACK OF THE UNIT S0 THAT
THE UNIT CAN BE DRAWN OUT WITH THE 1
CABLES CONNECTED FOR MAINTENANCE.
FR-&10DS |
FR-825D(A)
FR~BOID/802D/6'03D _l%"ﬁ : = £ 7 B £ ET’ # = = |
FR-805D/810D ITEM| NAME MATERIAL | Q'TY DWG. NO. REMARKS
& m |PYeEr | = | 3
APPROVED ; | THIRD ANGLE F’ROJECTION TITLE L—9- 35 T ZF 13K
i Awne 3BT g 1 RADAR DISPLAY UNIT
CHECKED R.ia.\.‘m;m 1" scALE 8
Ar&] ’jQ’ -
J "y 5 g g & _ _
BRAWN | —7" T WEIGHT 2o k9‘|cha.No. C3276-001-EL
REV. : 7/85 All Manuals Search And Download. AP].-].Z
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2 | 3
LS LSS AT I L LSS Zz
4 —pro HOLES
P X v Y
e 100 210 . /00 ﬂ _.XFQ
|
- _Q}_( |
——
af @ i
N Q I
Nl ey l
:f 4
- o 5
. 250 0 ‘J
e 270
b I

v -7 LA R
CABLE CLAMP

NOTE 1.

*: T - R
RECOMMENDED SERVICING CLEARANCE,
2 LN A WA FE KL

COMPASS SAFE DISTANCE,

. X7 TN
' STANOARD 2m
AF 7Y e
b STEERING 1.5 M
818 [ord 16
2
§
1 FA l:,'. 7140/
3 5 i
A7 (oto~o IS 2 Jo L1eot, SmH L1402, SmH s
INPUT N 10 CRI4O!
ALIOQ - 118V s 700 @@
220 - 230V 2 . 9 X 7
S0~ 60Hz ¥ " -~ ¥S |+ $<8 eUTPUT
@ "-’I 0 208B4MR > ?."\’ y_-§“ g § oe 24V
245 &3 oK 13A MAX_ -
) 116 N A (&~ i3A)
180 @ N
@ . o P ]
b ™l
E Ar22ov AITRIL T Tragr o - RELRK & A<M T3, i
NOTE  FOR 220VAC INPUT. CONNECT TI40l PRIMARY WINDINGS i
IN SERIES,
B aa = 1 H O™ - § = & % =
ITEM NAME MATERIAL. | Q' TY DWG. NO. REMARKS
&3 T -7 -7 = % B .
ARPROVED| (7% , | THIRD ANGLE PROJECTION TITI_I'-::2 U-17465 -2 ;R =
L4 - —
CHECKED | /) ~ SCALE $
 0CT. /7. 7% ‘
8 & - g 7 = & -
DRAWN éﬁ%{ WEIGHT 17 9| oveng C3002-002-J

1.6

Connections

Connections to Display Unit

Two cables run to the display unit.

These are;

a. the multicore cable from the scanner unit.

b. the power cable from the ship's mains or the rectifier.

The multicore cahle is terminated with connectors at one end and ready
for connection to the display unit.

The procedure for connecting the cables to the display unit is as

follows.

1} Fabricate the power cable as below.

FABRICATION OF POWER CABLE (DISPLAY SIDE)

Approx. 200mm

A

1. Remove vinyl sheath for 200mm with

b

CVVS-8sq x 2C I

care not to cut braided shield.

Sheath

S—L JANNNY

Cloth Tape

2. Unwind cloth tape and cut it off
together with jute at the end of

Braided Shield

e
P55

& LAX
CCH R A )
U K )
() *,
TN RIRARRIAL,

outer sheath.

. Take about 25mm of inner cores out
of the bhraided shield.

&
>,

4. Remove insulators of cores for about
10mm and fit the crimp-on lugs (8NK4).

5. Wrap the braided shield with vinyl
tape, Teaving a space for the clamp
to make good electrical contact.

2) Expose the braided shield of the multicore cable at the point shown

helow.

3) Remove

4) Remove the rear cover by Toosening six fixing screws.

FURUNO ELECTR'C w.lgaclﬁgT\DK.Somanuals.com. All Manuals Search And Download.
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Brajided Shield

Fig.?7 Multicore Cable {Display Unit side)

the display unit cover by loosening eight fixing screws.

See Fig.8.
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5)

6)

Separate the clamp plate from the cable clamp by loosening two hex.
bolts(® . Then secure the multicore cable and power cable to the

cable clamp with the clamp plate so that the cable shield is completely
grounded thru the cable clamp. See Fig.8.

Note: Improper grounding may cause interference to other nearby equip-
ment.

To fix the cables of optional units, use the cable clamp by loosening
two hex. bolts(®)

Connect 28P plug (DP-1), coax. pTug (P201), 4P flying connector plug
(1B1P41) and flying HV lead wire to 28P jack (DJ-1), coax. jack (J201),
4P jack (1B1J41) and terminal DTB-II #5 respectively as shown in Fig.8.

Ground the inner shield of the multicore cable to the display chassis
as shown in Fig.8.

Connect the power cahle to the terminals on the Tine filter; positive
core to DTB-1 #1 and negative core to DTB-I #2. Connect the shield of
the power cable to the fixing screw for the filter. See Fig.8.

Fixing llole for Rear Cover (6 pcs.)  puavial Cable

DTB-I1 P201/0201
\TX WY Line

sysres el e

L -1 “'_HI) /

s

Hex. Bolt

Multicore Cable

? L T ~._ Clamp Plate
\_J ~ LQ&\

i
B

= =0
Filter / 1B1P/J4l \ Power Cable

Fig.8 Rear Side View of Display Unit
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Termiﬂq1 Board Assy.

Connections to Scanner Unit

The multicore cable (RW-4873) and power cable (250V-DPYCY-3.5} for de-
icer (option) should be connected to the scanner unit, The procedure
for connecting the cables to the scanner unit as follows.

NOTE: Care should be taken not to bring a screwdriver into centact with
the magnetron to prevent demagnetization of magnetron,

Procedure:

(1) Open the scanner housing cover of the port side by loosening six
fixing holts.

(2} Remove the terminal board assembly from the chassis by loosening four
fixing screws in order to facilitate the wirings. See Fig.9.

RTB8OL

i

{Tocated behind RTB80L)

Scagner_ngety_Switgn

e ST PSPPI

et DP-1/0d-1
_\\\\L_n T Inner Shield
S — e
STy Gente Clam

(for de-icer power cable)

.

LOWerdCabTe Gland

(for multicore cable)
N  Phota No, 2078 . t

( (L1amping Gland
gody

Fig.9

(3) If de-icer is optionally installed, the power cable for de-icer
should be connected to the scanner unit as follows. If not installed,
skip to step 4.

1. Loosen the c¢lamping gland of the upper cable gland and remove the
rubber packing and flat washers from the body., See Fig.9.

2. Cut the cable, leaving approx. 600mm from the cable gland entry.

AP1-16
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3. Remove the vinyl sheath for approx. 600mm and the armor for
approx. 590mm with care not to damage the cable cores.

Armor
SQUmm_——a1
De-icer Power cable y, } Conductors
Lv——uﬁ G00mn -
250y~
DPYCY-3.5

Fig.10
4, Slide the clamping gland, washers and rubber packing over the

cahle, and fold back the armor hy bmm, then put it bhetween washer
and cable gland bhody as below.

Rubber Packing Armor folded hack

After securing, seal
with a packing material

Clamping Gland - Flat Washer
Flat Washer F{g.ll

5. Cut the conductors to the appropriate lengths, taking into con-
sideration the distance to RTB80Z.

NOTE: The conductors should be connected to RTB8U? located behind
RTBBOL (Fig.9).

RTB8OZ
o T ~ (Yocated hehind RTB801)

Grounding Terminal inside
Scanner Unit

Grounding Terminal {for multicore cable)

(for scanner body)

Fig.12

N FPhoto No 2077

AP1-17

6. Remove approx. 6mm of the vinyl insulation from the end of each
wire, then fix crimp-on Tugs on each wire by using a crimping
tool. Make sure each connection is secure both electrically
and mechanically.

7. Secure the clamping gland to the body, then seal with a packing
material. See Fig.ll.

8. Connect the conductors to RTB802, referring to the interconnection
diagram on page AP1-Z1.

(4) Loosen the clamping gland of the lower cable gland (Fig.9) and take
the rubber packing and flat washers out of the body.

{5} Remove the vinyl sheath of the multicore cable for approx. 600mm
with care not to damage the outer shield, and take the outer layer

wires and inner shield out of the outer shield as shown in Fig.13.

(6) Take the inner layer wires and coaxial cahle out of the inner shield
and mark the inner layer wires properly for identification. Then
wrap the vinyl tape for insulation as shown below.

)

Multicore Cable ‘

Wrap vinyl tape.
Outer Layer Wires

Approx. 60Cmn "Outer Shield

Fig.13

(7) Slide the clamping gland, washers and rubber packing over the cable.
Note that the outer/inner shields are grounded with the washer as
below.

Flat Washer
Clamping Gland Rubber Packing
Flat Washer

After securing, seal
with a packing material.

Yinyl Sheath

Outer/Inner Sh1e1d44/f

(Ground the shields
with washer.)

Fig.14

AP1-18
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(8) Cut each lead wire to the proper length, taking into consideration Connection t e ; .
the distance to their respective terminals on RTB801 (Fig.9). ection to Rectifier Unit (Option)

' _ When the ship's mains is 100/110/115/220VAC, a rectifier unit is required.
(9) Peel off the vinyl sheath of the coaxial cable (2C-2V) for approx. (RU-1746B-2) For connection to this unit, refer to the schematic diagram

75mm and take out the inner core. Then remove approx. 24mm of a . : ;
insulator from the end of the inner core and fold back the con- on page AP1-13 and the interconnection diagram on page AP1-Z1.

ductor as bhelow, then put crimp-on Tug on the conductor. Cut the
shield leaving approx. 45mm and put a crimp-on lug on the shield.
Put the cloth tape over the shield and core. Be careful not to
nick the inner conductor when stripping off the insulation, since
it is fragiie.

|
1
| For 220V AC Mains
|

e TERI oeemer e e ,_|

Coaxial Cable

For 100/110/115V AC Mains

Inner Core i‘_._ 2 _._| Fold back the conductor twice so that
\1, the conductor protrudes by about Gmw

------ ) ¥ =+ over the ond of the inner core as below.

Conductor l Inper Core

45”-'!?; ‘

Conductor

5 (T

f _1 9__,1_,5 Ginm

AC Mains

(10} Remove approx. 6mm of the vinyl insulation from the end of each wire,
and fix crimp-on lugs on each wire and outer/inner shields by using
a crimping tool. Make sure each connection is secure both mechani-
cally and electrically. Fig.l16

{11) Secure the clamping gland to the body, then seal with a packing
material. See Fig.l4,

(12) Connect each lead wire and outer/inner shields to RTB801 and the
grounding terminal inside the scanner unit (Fig.12) respectively,
referring to the interconnection diagram on page APl-Z21,

NOTE: Do not forget to ground the scanner body with the grounding
wire (RW-4747) supplied.

(13) Put the terminal board assembly back in position.
(14) Close the scanner housing covers, making sure that the packing

surface of the scanner cover is properly greased and is free of
dirt.

AP1-19 AP1-20

Download from Www.Somanuals.cof. All Manuals Search And Download.




FURUNO AP1-21
| 2 3
: — — FURUNO
R - AWLTF # T 4K
{MAX 30 m)}
ANTENNA UNIT (2sC+2czy) (MAX 30m DISPLAY UNIT
.I. / 184110 | wore s
Rmaa: NOTE 1 & 2 bP-1 DI 144
RaIREE Y. (R} SPARE (BRN)—F— t > 1 ) ,
_im 'w pi 2379 (&) DL MONIT cnsoJHAﬁ%%A# 2| o } NO USE 1.7 Preoperation Checks and Adjustment
L8 - v - () TUMING METER {0RG) I; g 5 b g
| 4 - iXAE N - ;:&) TX TRIGGER  (YEL) —T'——? 4 >i s |
§ - MBS.L (% MBS. L (L-GAN) > § ) Jf . - . .
6| Eif: MBS T (%) mBS.7T (8Lu) —H! >s>! ot After completion of all wiring and interconnections, check carefully that
I%ﬁl;lﬂ %) TunING (PPL) i'., > 7>E 5 ! } NO USE there is ho wrong nor loose connection on the terminal boards. Check
T "7*;‘?;’&’% *g" MO Lk fvz'; : fg;i > 6 that the connectors and circuit boards are firmly connected to the jacks
“;?5“ P nF o B and plugs. Then, apply power and check radar functions item by item
i AR F R v N S BRN — D 114 w6 o6 according to the following procedure.
iz 'l ' iz
N R ‘8" ' > 13 5! > r > . . . .
pa e aifoe M P/L RELAYTE ORG 2o pon | Ay -dEmE | 1) Turn the POWER switch to "ON" and confirm that the input voltage at
7 Ll 9V HOT X 9v wot 8- YEL > 14 )) COLOR DISPLAY . . .
s ov coto KIS 9v coLb  B-BLu 15 5! '>e>' (CO-140/141) the terminals #1 {(pos) and #2 (neg) of DTB-I on the filter is 20.4 to
| 76 | i +i2v r(sui, +i2V B-wHT 16 >i | 31.2vVDC
19 [t rr— — 12V ML) ~12v (PNK)— 1= 17 3) 17
7§ —- J % A B/l RELAY A" GRY —1i > 18 )| >.r . . . s s ; :
{%— | ’25?? " iﬁéﬁk\ého YEL- B-GAN — J§>§ ! NO USE 2) In about 3 minutes after switching on the (adqr, the 1nd1cat1qn of
2o} 7 % I HRA GMD B-L-GRN—, ,zof ‘>3 the "ST-BY" 1is presented on the screen to indicate the radar is ready
L2 T M B AR T R HD FLASH PPL— 2201 45y gy to transmit,
| 226 4k § () syne PULSE  (WHT) i S22 par Jat
2 TP FE-T- () M MOTOR(+) RED — gy Y )
(20— - ﬁn& v B-RED ?}z ﬁ 3) Turn the SCANNER switch to ON and press the TX touchpad.
25 - 7rrre-g- R MOTOR(-) BLK D 7o
SRS v AR . B-8lk—, y T A 4) Check the function of controls and touchpad keys by operating them
= [ ] ]
_21% 202V IFTRITRN IF AMP ouTPUT i | e one hy one.
);—“i—r " ! i DTB-X
¥R B pum [ 7 J18
RTB? . BESI'flE_@R 1714468-2 :: : S
FOR DEKFR(B’?T‘!/S/){— . 1 ! 1' $ b } NO USE
I R ) 2 | UL por gzof 1513 The following adjustments should be made at installation.
Cel e EURES o | g2 | LA PN
TFooo tmensionmer! | I oTRy af 120 I
L oovac__. o | RU- 3305!' 1]z 34 I L1L > 1 1. Magnetron Heater Voltage
= N e e -1 ] | . N . - P .
HOMIE22OVAE ~— o ot - @ A 7 [y }No USE 2. Tumng_& Tumng Ilndwator Sensitivity
; ~e? ™ Iy 3. Transmission Timing
woluo/siezovac Ry ___ ™ e i . B r JSS"'IOT] MBS
50~ 600z, 19 5 oos orver-a8 Kt AR 8 | e 2oL 4. t{lmg_ ang]§UDD Ltk {MBS)
OR EQUIVALENT ! VINYL CABLE 71 5. Heading Alignmen
\ CWVS-85g (0PTION)
eavbe #17.5 ;’ !
A-D Ton-¥ ’ |
A f NO U SE
Dliaioi‘q_o_caﬁvﬂ”” I) } Magnetron Heater Voltage
yu7a(age)., | B2T81(AD-r0) | i i
- R2we)- -y grrar A preoarng I If the Tength of multicore cable is different from standard one (15m),
,iﬁfmaup---l—- ] PR L _amgan ILTL 0y Jzz2 P22 Usted Fol] i
o — P N ey W R L3 YELJl_LLE 24 p ,N _ the Magnetron Heater Voltage should be adjusted as follows:
Yed0ILNK ?_-TEV___I‘_‘{;T _ §risn -.I_.L_.I..l_- 4 >-—-¢-—<_]__L_l_l e WHTJ—l—L-L-{-( ¢ <: RADA 8
GYROCOMPASS * b §2(82)--1-Lli s K73 H{uf__L!l”_i YEL -H——'.—,‘—l< e R BuoY Procedure:
- §2 rsa)-—;—j——'.—,'— X! = ' pl [ ; '>4 N :
SYNCHRO(STERN | T gl——-—-- J ] . .
| iylgqiﬂj@z_“r I | 1) Operate the radar in standby, 0.25 n.m. range, scanner rotation

CO-SPEVV-§B-C p2sgxdP
(r0m % 3 SUPPLIED) ($#/3.5)

L

suspended and minimum CRT brilliance.

T 2} Connect the multimeter, set to the 10VDC range, between P801 #12(+)
NOTE 1. BF3-2-KT( M NMIL-LNAnMRET. T, wWiRE COLOR CODE ( )i INSIDE WIRES, B- : BIG WIRES, L-:LIGHT COLOR, and #11(-). See Fig.17.
2. L-AR@EZ =R MTERAIT-A T8, SHELD SHOULD BE EFFECTIVELY GROUNODED AT BOTH UNIT ENDS. 7]
:' 1*7;hl:;)f’;;é:r.iHr?rmE;T:;p:::rm FACTORT-WIRED: n 3} Adjust the position of the sliding contact of R812 for the meter
reading of 7.3V to 7.9VDC.
& i a4 % &% W O 3 = # ] =
FR-§/0DS ITEM NAME MATERIAL | Q'TY DWG.NO. REMARKS
OB | 6 - = : 5
APPROVED THIRD ANGLE PROJECTION | TITLE 8 & # &
2 Febe '8 R e INTERCONNECTION DIAGRAM
CHECKED | . S| SCALE
FEB.. & .'8b )
) £ 3} § & &
DRAWN | \___Q | WEIGHT %l oweno. C3291-00 Z—C 2122
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i Transmission Timing

Transmission timing differs with respect to the length of the multicore
cable between the display and the scanner units. Perform this adjustment
at installation without fail, otherwise the following symptoms will
appear. See fig.l19.

* 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 (0Q3P5551) in order
to reject the above symptoms while observing a proper target echo on the
screen. See Fig.20.

R812

N Photo No.2079 Fig.17 Starboard View of Scanner Unit

T T T o \\
Tuning & Tuning Indicator Sensitivity
This adjustment is already made at factory. But if the best tuning | o > 0O
condition is not obtained with the TUNE control set at its mid-travel,
axecute the following procedure.
Procedure: - o
1) Transmit the radar on the maximum range with the TUNE control set a. PROPER SETTING b. TURN VRL CW c., TURN VR1 CCW

at its mid-travel.

2) Turn VR7 on the CONTROL PANEL board (03P5553) fully OW and turn it

CCW Tlittle by Tittle until maximum number of tuning markers light up.

3) Adjust VR1 on the CPU board (03P5550) so that four tuning markers
light up with the fifth mark blinking. Refer to Fig,20 for the
locations of VR7 on the CONTROL PANEL board and VR1 on the CPU

board.

Tuning Markers

AP1-23

Straight Target
appears as a
strajght line
on the screen.
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TO CORRECT.
Straight Target
appears bent
inward at the
screen center.

Fig.19

AP1-24

TO CORRECT.,
Straight Target
appears bent
outward at the
screen center.
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Main Bang Suppression (MBS)

This adjustment is already made at factory. But if the main bang appears
on the screen, perform the following procedure after Transmission Timing
adjustment is done,

Procedure:
VR1 on CPU board (03P5550) _ VR1 on INTERFACE board (03P5551)
{Tuning Indicator Sensitivity Adj.) (Transmission Timing Adj.) 1) Transmit the radar on 0.25 n.m. range and adjust the GAIN and STC
controls for the best picture definition.

2) Confirm that Transmission Timing is adjusted correctly.

i 3) Turn VR103 (MBS Level pot.)} and VR104 (MBS Timing pot.) on the
' GSC hoard (03P6571) fully CW.

CONTROL PANEL Board
(03P5553)
T 5) Turn VR103 CCW 1ittle hy Tittle until the main bang ring becomes
faintly visible on the screen.

4} Turn VR104 CCW 1ittle by Tittle until the main bang disappears.

6) Turn VR104 CCW little by Tittle until the main bang ring disappears.

NOTE: Too high a setting of MBS (VR103 & VRIO4) will cause the target
echo in short range to disappear.

GSC Board (03P6571)

N Photo Mo, 696
VR104 (MBS Timing Adj.)
52 on CPU board (03P5550) VR7 on CONTROL PANEL board (03P5553) T
{Heading Alignment Adj.) (Tuning Adj.)

Fig.20 *

W VRI03 (MBS Level Adj.)

N Photo No, 2049

Fig.2l Top View of Display Unit without Top Cover

AP1-26
AP1-25
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Heading Alignment

Procedure:

1) Select the Head-up mode by pressing the MODE touchpad. %ﬂ?<f¢$r-V"'

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

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

4) Rotate the No.1/No.Z2 VRMs & EBLs control until the EBL positions
over the center of a target.

TN
X L B

Ml o ;
rIL/ ;/

/Target

kLcho

N Phote No, 2078

Heading

LSa I~ _Reed Switch Adjuster

(located inside the
scanner unit.)

¢

i/ A
Own Shnr\x\\éf &jg

Reed Switch Adjusting Screw
: ' S
Turning it CW will cause to

sinit :
Aﬁw move the target echo rightward.

/1

EBL Bearinga\\\\“

Bearing "a" should
be the same as "b".

Fig.23

Fig.22

5) 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 navigational chart by referring to the ship's compass.
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 navigational chart
or visually measured. See Fig.20 for the location of SZ.

NOTE: When the adjustment can not be completed by S2, turn the reed
switch adjusting screw in the scanner unit and then readjust 52.
This should be made when the scanner unit is installed with
large error in direction. See Fig.23 on the next page.

Apl-27 AP1-28
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APPENDIX 2 SETTING OF INTERNAL DIP SWITCH

Switch #6
"ON" : Range ring interval is calibrated in nautical miles(NM).
An internal dip switch (S1) is located on the CPU board (03P5550) as shown 1. Factory-setting
below. Note that #1, #2 and #7 of Sl are factory-use only. "OFF": The range ring with 0.1Km and 0.2Km intervals are presented for
0.25 n.m. and 0.5 n.m. ranges respectively.
o Range Range Ring Interval
CPU Board (03P5550) Il Ll , 0,25 nm. 01 ¥
i 0.5 n.m. 0.2 Km
Switch #8
"ON" : Guard zone of the alarm is selected between 0 and /2 n.m.

————— Factory-setting
"OFF": Guard zone setting is limited between 3 and 6 n.m. .
When the radar is changed from TX to ST-BY, then to TX again
in the middle ranges, the shorter pulselength is always selected.

N Photo No, 1496 N Phoio No, 1703

Internal Dip Switch (S1)
DA

f

0FF 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", ==-wu-u- Factory setting

APZ2-1
; AP2-2
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