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SPECIFICATIONS

DISPLAY UNIT (FMD-8000 Tinear or log amplifier type)

1. Indication System: PPI, raster scan, daylight display
2. Picture Tube: 12" rectangular CRT
3. Range (nm): 0.25| 0.5 [0.75| 1.5| 3| 6 | 12| 24 | 48| 66
4. Range Ring

Interval (nm): 0.05( 0.1 {0.250.25| 0.5 1 V4 4 8| 16
5. Number of Rings: 5 5 3 6 61 6 6 6 6 8
6. Display Mode: 1) Head-up "HU"

2) Course-up "Cy» =*

3) North-up "NU" *

4) Head Set "HS" *x*

* gyrocompass required

** when no gyro is connected

7. Range Discrimination: Same as main radar + {0 to 24m)
on 1.5nm range

8. Bearing Resolution; Same as main radar + (0 to 0.5°)
at 1.5nm scale on 1.5nm range

9. Bearing Accuracy: Better than #l1°

10. VRM/Range Ring Accuracy: Better than 0.9% of maximum scale in
use

11, Marks: Heading Mark, North Mark*, Bearing

Scale, Range Ring, VRM1 & VRM2, EBL1
& EBLZ2, Guard Zone.

12. Numeral/Character Indication: Range in Use, Range Ring Interval,
Display Mode (HU, NU*, CU*, HS**),
Interference Rejector (IR}, Alarm
(GUARD), GYRO*, Echo Stretch (ES),
EBL, EBL Bearing Mode (R, T*), VRM,
Echo Average (EAV1, EAVZ, EAV3),
Z00M, Protting Time.

* gyrocompass required
*% when no gyro is connected

13. Echo Trail: Continuous (max. 99min 59sec),
30sec, Imin, 3min or émin

14. Interference Rejector: Built in

15, Off-center Display: Buiit in

16. Zoom Function: Selected area is doubled in size
(not activated when off-centering)

17. Alarm Function: Built in

18. Echo Average: Correlates echo scan-to-scan

19. Echo Stretch: Enhances echo on mid/long ranges

20. Floating EBL: Measures range and bearing between

any two targets

0-1
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ENVIRONMENTAL CONDITIONS

1. Vibration: Total Amplitude | Vibration Cycle

+ 1.6mm 1 to 12.5Hz
+ 0.38mm 12.5 to 25Hz
+ 0.10mm 25 to 50Hz
2. Ambient Temperature: Display Unit «----- -15°C to +55°C
3. Humidity: Relative Humidity 95% at +40°C

POWER REQUIREMENTS

12/24/32VDC, 50W (24VDC)
100/110/115/220/230VAC, 100VA (100V), 50-60 Hz, 1¢ (rectifier required)

COLOR
Display Unit: 2.5GY-5/1.5 Embossed T25 (Cabinet)
N3.0 Newtone No.5 (Control Panel)

APPLICABLE RADARS

1. FMD-8000 Linear Amplifier Type (with using INT kit OP03-25)

FR-700(A)/1000(A) series, FR-700 MARK-II{A)/1000 MARK-II(A) series
FR-1201/1211(A)/1221(A)/1221C

2. FMD-B000 Linear Amplifier Type

FR-800(DA) series, FR-1500D(A) series, FR-8000D(A) series
FCR-1400A/1400 MARK-II-A series, FR-2001/2001M

3. FMC-8000 Log Amplifier Type

FR-800DS series, FR-1500DS series, FR-8000DS series
FR-2000/2000T/2000X/2000S series, FR/FAR-2800 series
FR-1400/1400DS series

FR-1500D(A) (LOG) series, FR-8000D(DA) {LOG) series
FR-1222/1223/1222X/1252X/1622X/1652X/12625/16625
FCR-1400/1400 MARK-II series, FCR-1400 MARK-3 series
CD-140/141 or FMD-800 (with connecting log type radar)
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INPUT SIGNAL SPECIFICATIONS

1. Without using interface board 03P5556

Signal Polarity Level/Pulsewidth | Impedance Remarks
Video Negative 3.4 to 5V 75 ohms |Log or linear
Trigger |Negative- 4 to 12 V 10 kohms |Timing -- start
edge trigger| 7 to 50 us of RX
) Heading |[Negative- H--9tol2V 10 kohms
- edge trigger| L -- 0 to 2 V
_§7 Bearing [Positive H--9 to 12V 10 kohms | Ant. rotation
= (Pulse) L--0to2V 12 to 30 rpm
Sy Duty -- 50 +10 % No. of pulse
A Jitter -- +10 % 360 or 450 ppr
2. With using interface board 03P5556
Signal Polarity Level/Pulsewidth | Impedance Remarks
Video Any 2 to BY 75 ohms |{lecg or linear
Trigger |Any 2.5 to 20 v 10 kohms |Timing -- start
1 to 10 us of TX or 1 to 10
us advanced
Heading |[Any 2.5 to 20 V 10 kohms
= | Bearing |Any 2.5 to 20 V 10 kohms |Ant. rotation
£ | (pulse) Duty -- 50 % 12 to 30 rpm
T No. of pulse
o 360 or 450 ppr
=|Bearing [AC 60 Hz to | Ref —- 115 V 200 kohms
(; {Synchro) |400 Hz Sig -- 90 V
Bearing |AC 1 KHz to | Ref, XY 50 kohms
(Resolver) |10 kHz 2.5 to 100 V

0-3
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COMPLETE SET

No. Name Type Q'ty |Weight Remarks
1 Disp¥ay Unit | RDP-074-LIN Linear amplifier type
RDP-074-L0G : 1 ke Log amplifier type
CP03-06501 1 set
2 | Installation
Materials 503-22-5/10/15 1 signal cable (RW-4864)
5, 10 or 15m
3 | Accessories FP03-03000 1 set-
4 | Spare Parts SP03-05000 1 set
OPTION SUPPLY
No. Name Type Code No. Remarks
1 |Rectifier Unit RU-3423 For AC power supply
2 |Power Cable Cvv-S Bx2C *15M*(000-560-634
3 [Video Plotter RP-3
4 |Memory Card (RAM) For RP-3
5 [Chart ROM For RP-3
6 |Auto Plotter ARP-3
7 |A-D Converter AD-105/100 For gyro compass sig
8 [External Buzzer 0OP03-21 000-030-097 |with Im cord
9 |Radar Cclor Display CD-140/CD-141
10 |Radar Slave Display FMD-800/FMD-8000
11 [INT Kit 0P03-25 008-999-180 |Interface board for
FR-700/1000 series
etc.
12 |Interface PCB 03P5556 008-206-080 |For other makes of
(1/0 Board) radar, Log type
03P5556A 008-206-090 (For other makes of
radar, Linear type
13 |Signal Cable Assy | S03-15-5 008-100-360 |For nav data
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CHAPTER 1 OPERATION

Echo Trail Timer

Heading Mark Line to WP Echo Tr:ai]I Plotting Time
Guard "ON
North Mark Guard Zone FTC "Ol\ll" (Far linear amplifier type only)
EBLZ—\ I—NP Mark /%ég "8”"
PURUMS .\ romlon croe Ao ko || 77
A A\ \ 'l I[ 4 FU
Range 2By = A/C RAIN control
Range Ring Interval { GUé?g i
i - : 5%
Presentation Mode i @ ) A/C SEA control
1 " T PANEL DIMmer control
EBL1—_| ! B ~~
(Floating EBL) ’ —- Q @ GAIN control
. Y ~ BRILLiance control
Range Rings-—_ | : //
\ —
Slot for RP-3 O
ROM card ’ \ E =
(option) c )
/ N e @ oY MODE touchpad —
VRM2 / G i’ PULSElength touchpad —
VRML —_1| NS // @] @ MARK BRILLiance touchpad—
SN~ - E ECHO
Snip's Bearing : Al Interference Rejection touchpad
1 x2 JGUARD A
(gyro required) il Q ECHO AVG (average) touchpad-—
zoomN| | | (R (xcn [ fuen) ECHO STRETCH touchpad —
EBL ON touchpad s EEB° EAVI @
0, 1N SHIFT touchpad-—
3% 3B.96N
Ll
EBL OFF touchpad 135 19228 J) ki;) AUDIO OFF touchpad (not used)
1 - @) ACQuisition touchpad (not used) i
EBL cantro CANCEL touchpad (not used)

EBL1 {True/Relative)
EBLZ2 (True/Relative)

b

POWER-SHitch

Bearing

G1P (Waypoint) Range

(navaid required)

Latitude
Longitude

-0wn ship's position

Zoom "ON"
EAV "ON"
VRM1

VRM2

{navaid required)

Fig. 1-1

A
+— RING touchpad
— Heading Mark OFF touchpad

ECHO | {ECHO
"— ECHO TRAIL touchpad

RANGE - touchpad
— RANGE + touchpad

— STBY/TX touchpad

— X2 Z00M touchpad
ned+— GUARD ALARM touchpad

Cursor Shift touchpads

ON

L—— vri on touchpad
VRM OFF touchpad
VRM control

1-1
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GENERAL

This display unit is equipped with numerous functions which help the opera-
tor assess marine traffic and fishing conditions (location of floats, etc.)
These functions are, however, easy to access. If you change a control
setting you will see the associated reaction almost immediately on the
screen. Key entry is confirmed by a beep tone, while three beeps in suc-
cession alert wrong use of key. The location of each control and touchpad
and the arrangement of legends, markers, etc. on the screen are given on
page 1-1.

BASIC OPERATION

Turning the Power On / Displaying the picture fﬁﬁ?, ::i

F1ip the POWER switch to ON to apply power to the FURUNO

unit. The message ST-BY, DIP switch setting, ST-BY

program number, results of the ROM and RAM checks, o

total on time and total TX time are displayed. S

NOTE: The tota?! TX time is disregarded when the | .

unit is used as a slave display. EE&%&?gglgggg .

e (LT

If the master radar is transmitting, press the RQM CHECK Ok

STBY/TX touchpad to display the radar picture. ToTAL ON wg - 000001 27

Pulselength Selection l‘rq Fig.1-2

The pulselength can not be selected from the slave display unit --- this key

is ineffective.

Range Selection Eén

The RANGE touchpads are used to select the RANGE. The range selected deter-
mines automatically the fixed range ring interval. Press the + touchpad to
increase the range, or press the - touchpad to lower the range. The range
selected and the fixed range interval are indicated at the upper Teft-hand
corner of the screen,

GAIN Control Adjustment ™ (effective for log amplifier type only)

The GAIN control is used to adjust the sensitivity of the receiver, and thus
the strength of echoes as they appear on the screen. It is adjusted so that
the speckled noise background is just visible on the screen.

To properly set the gain, first select one of the long ranges--the speckled
background noisa is more apparent. Turn the GAIN control clockwise sTowly
until you can see feeble speckled background noise. If you set up for too
1ittle gain, weak echoes may be missed. If you turn the control too far
clockwise, yielding too much speckTed noise background, targets may be
missed because of the poor contrast between desired echoes and the
background noise on the screen.

1-2
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A/C SEA Control Adjustment ég?ié (effective for log amplifier type only)

In rough seas, sea clutter appears on the screen as a large number of small
echoes (see Fig.l1-3) which might impair radar performance in close ranges.
The action of the A/C SEA (Anti Clutter Sea) c¢ircuit is to reduce the ampli-
fication of echoes at short ranges {where clutter is the greatest) and
progressively increase amplification as the range increases, so that ampli-
fication will be normal at those ranges where sea clutter is not
experienced. The control is effective to a maximum of about 6 miles.

The proper setting of the A/C SEA control is so that the clutter is broken
up into small dots, and small targets become distinguishable, If the
control is not sufficiently advanced, other targets will be hidden in the
clutter, while if it is set too nigh, sea clutter and targets will both
disappear from the screen. As a general rule of thumb, turn the control
clockwise until the clutter nhas disappeared leeward, but a little is stil]
visible windward. Always leave a Tittle clutter visible on the screen, this
ensures weak echoes will not be suppressed. If no clutter is visible on the
screen, leave the control in the fully counterclockwise position.

Fig.1-3 Adjusting the A/C SEA Control

Brightness/Illumination Adjustment

CRT Brightness (f?ég

The BRILL (Brilliance) contrel adjusts the brightness of the CRT. Turn it
clockwise to increase the intensity of the radar echoes blips, legends and
markers, Adjust it so that radar echo blips may be observed clearly.

Mark Brilliance

The MARK BRILL touchpad is used to adjust the brilliance of the various
marks and legends displayed on the screen; i.e,, VRMs, EBLs, range rings,
north mark {if gyro connected}, heading mark and guard zone. There are four
levels of brilliance: low, medium, medium high and high., Each time the
touchpad is pressed the brilliance changes in the above sequence.

Panel Il1lumination 6@

The PANEL DIM {panel dimmer) control adjusts the illumination for both the
touchpad and control panels.

1-3
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Mode Selection pl

The MUDE touchpad is used to select the presentation mode.

There are either

two or three modes selectable, Head-Up (HU), Course-Up (CU}, North-Up {NU)

or Head Set (HS), depending on whether a gyrocompass is connected or not,
Each time the touchpad is pressed the mode changes in the following sequence,
and the mode selected is indicated at the top left-hand side of the screen.

with uyro —HY —=CU—NU—

r—"HU — HS —

without gyro

Head-Up Mode

Tne picture 1s orientated so that the
heading mark appears at the top of the
screen, This mode is most suitable for
naviygation in conyested areas or narrow
channels.

Note that the north mark appears only
when a ygyrocompass 15 connected.

Morth-Up Mode

The radar picture 1% stabilized so that
the north is at the top of the screen
and the heading mark changes its posi-
tion according to the orientation of the
ship's neading. Tnis made is suitable
for radar fixing of own ship's position
in reference to the navigation chart.
The picture is stabilized against yaw of
the vessel, reducing the smearing of
taryget echoes.

Tnis mode is availablie only when a gyro-
compass is connected.

Course-Up Mode

Press the IMUDE touchpad for the CU mode
at the moment the ship's bow is oriented
to the desired direction (ship's course
to port, waypeint, etc), and the picture
is stabilized with the desired direction
at the top of the screen. The heading
mark changes according to the orien-
tation of snip's heading. Tne picture
is stabilized against yaw of the vessel,

This mode is available only when a gyro-
compass 1s connected.

1-4

North
Mark

Heading

///Iwrk

Ship's Bow
\Y,

HY

Fig.1-4 Heading-Up Mode Display

North Heading

North
%4 Mark

Fig.1-5b North-Up Mode Display
Desired
North Direction .
Mark 7 Heading

Mark

Fig.1-6 Course-Up Mode Display



Head Set Mode

The heading mark may be moved to the desired direction by using EBL and its
rotary knob control.

Select the Head-up Mode; press the £BL ON touchpad to display EBL (EBL1 or

EBLZ); set EBL to the dresird direction by rotating the rotary knob (1-7a).
Then select the Head Set Mode, and the heading mark will move to where the

EBL is Tocated as shown in Fig.l-7b. Note that this mode is available only
when a gyrocompass is not connected.

—
e
- -~

.
£y

fheading -,
| mark

; R

l 59 ;f_~:§%f
E E L :‘q -
§ : ///\“

,\\ /@1 ' EBLY _.Y":I
\\:El__ = ()

et

Fig.1-7 Head Set Mode Display

A/C RAIN Control Adjustment

The echoes of ships operating inside rain, hail or snowstorms may be hidden
by on-screen rain clutter. Rain clutter is easily recognizable by its
woollike appearance gn-screen. When this type of interference obscures a
large area of the screen, you would use the A/C RAIN control to reduce the
clutter.

When solid clutter caused by heavy precipitation is visible on the screen,
turn the control clockwise to distinguish targets from the clutter. This
control may also be used in clear weather to separate groups of echoes on a
congesied short range picture. In all cases use discretion when adjusting
the control. Advancing it too far clockwise may erase targets from the
screen.

rain clutter, A/C RAIN centrol adjusted,
A/C RAIN control CCW rain clutter reduced

Fig.1-8 Effect of the A/C RAIN Control

1-5
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Reducing Radar Interference E«ﬁa

Radar interference may occur when in the
vicinity of another shipborne radar

operating in the same
appears on the screen
number of bright dots
random or in the form

frequency band. It
often as a large
either scattered at
of "curved spokes"

o o e IR

(Fig.1-9). Tnis type of interference can be B -~
reduced by activating the Interference T
Rejector circuit, Press the IR touchpad to . /
activate the circuit. The indicator “IR" 4 /
appears at the upper right-hand corner of
the screen. Press the touchpad again to
switch it off when no interference exists, s .
otherwise weak targets may be missed. Note T S e
that this function should be turned off to Tt
receive a radar beacon (racon) signal.

Fig.1-9@ Radar Interference

Erasing the Heading Mark/North Mark

When the radar is turned on, the heading mark is displayed. The north mark
is also displayed if a gyrocompass is connected. When the heading mark or
.north mark masks or hinders recognition of a small target echo, press and
hold the HM OFF touchpad to temporarily erase them. Release hold to
redisplay them.

In addition to erasing the heading mark/north mark, this touchpad can alter-
nate between NM and KM units for the VRM(s) or select true or relative
bearing readout for the EBL{s) in HU mode if a gyrocompass is connected,

For further details, see the following "RANGE AND BEARING MEASUREMENT."

RANGE AND BEARING MEASUREMENT

The range to a target may be measured with the fixed range rings, erased/
displayed by pressing the RING touchpad, or a Variable Range Marker (VRM).
The bearing of a target may be measured by an Electronic Bearing Line (EBL).

Selection and operation of the markers used to measure range and bearing are
simple, At each bottom corner of the display unit there is a touchpad
control, EBL ON/OFF on the left corner and VRM ON/OFF on the right corner,
and a rotary kneb. The ON and OFF teouchpads on each touchpad control are
used to display and erase a marker and its readout from the screen, [If two
alike markers are displayed when the OFF portion is pressed, the readout not
circumscribed 1s erased. Each rotary knob operates two markers, VRM1/VRM?
or EBLY/EBL2. The marker whose readout is circumscribed is currently
operable by a rotary knob. To transfer control to the other marker, press
the ON portion of the touchpad.

1-6
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Range Measurement ,

The range to a target is roughly measured with the range rings, which are
displayed/erased by pressing the RING touchpad.

For more accurate measurement of the range to a target you would activate
the VRM. Press the VRM ON touchpad until the VRM readout you want to
operate is circumscribed. Next, rotate the VRM control until the circle
described by the VRM just touches the inside edge of the target blip (see
Fig.1-10). The range to the target is shown at the lower right-hand corner
of the screen; VRML readout on top and VRMZ readout below it.

Note that the lengths of the dash and space on VRM1 and VRMZ are different
as shown in Fig.l1-10.

- -“ s N YRM2
(short dash ciﬁETé)\ ,', : g “‘rJ/(long dash circlie)
S oS
\‘\‘ ’,a” "\target blip

-—VRMZ readout

Fig.1-10 Measuring Range With a VRM

VRM Unit Selection , @V&"l

The unit of measurement for the VRM1/VRMZ can be changed from NM to KM (and
vice versa). Press the VRM ON touchpad to select valid VRM you want to
change, and then press the VRM ON touchpad while pressing and holding the HM
OFF touchpad.

Note: Change fram NM to SM (statute mile) is possibie by changing the
setting of a DIP switch, Refer to appendix 1 on page AP1-1.

EBRL.
S
Bearing Measurement [
oFF

Press tne EBL ON touchpad until the EBL readout you want to operate is cir-
cumscribed. Then, rotate tne EBL control until the EBL bisects the target
blip (see Fig.1-11). The relative or true bearing is shown at the lower™
left-hand corner of the display screen; EBL1 readout on top and EBLZ readout
pelow it. (Ship's heading is displayed just above the EBL indicator when a
gyrocompass is connected.)

1-7
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Note that the lengths of the dash and space on EBL1 and EBLZ are different
as shown in Fig.1-11.

North Mark
(,,..ﬁ"\"(r"- P (if gyro connected)
" 4
o EBL2
] - ’/('Iong dash line)
target b 1p\§ /
EBL1

{short dash line)

Ship's heading GYRO §
(if gyro connected) 340.0%-, o
EBL “"- 4

EBL1 readout—[210.2°R]

EBL? readout ——= 45.6°R
Fig.l-11 Measuring Bearing With an EBL

True Bearing Indication , I%"

EBL readouts are relative to own ship's heading in the Head-Up mode, while
true (relative to north) on North-Up or Course-Up modes. When the gyro is
in use, however, Head-Up mode permits EBL readout in either relative to
heading ar true north. Press the EBL ON touchpad to select a desired EBL.
Then, press the EBL ON touchpad while pressing and holding the HM OFF touch-
pad, and the EBL readout alternately changes between "R(relative)" and
"T(true)".

Range & Bearing Between Two Targets ‘ - )
{Floating EBL) b, (D), [@p@: %, , @%E’)

The EBL1 origin and VRM]1 center can be offset to measure the range and
bearing between any two targets on the screen, or predict movement of
another ship,

1, Move the cross hair cursor "+" to one of the two targets selected with
four cursor shift touchpads.

2. Press the SHIFT touchpad while keeping the HM OFF touchpad pressed, and
the EBLY origin and the VRM1 center are offset to the cross hair cursor
intersection marked by "x".

3. Adjust the EBL control so that EBL1 bisects the other target in concern,
and adjust the VRM control so that VRML rests on the jnner edge of the
target. Now, the range and bearing between the two are given by VRMI and
EBLY readouts.

4, To predict another ship's course, place EBL1 over the target after
passing several minutes, If EBL] bisects own ship, the possibility of
collision exists, Refer to Fig.l-14 on page 1-11,

1-8
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SHIFTING THE DISPLAY , @%

The own ship's position can be shifted to any position on the radar screen,
The primary advantage of the shifted {(off-center) displiay is that for any
particular range setting the view ahead, behind or on the sides of own ship
can be extended without changing the range in use.

The cross hair cursor "+", which may be maneuvered by the four cursor shift
touchpads, is used to select the area to be shifted.

Note that the maximum range of the shifted display function is limited to
1.6 times the original range.

Procedure

1. Press a cursor shift touchpad to present the
cross hair cursor on the screen {a). Set the
cursor on the area desired (b), After
releasing hold of the touchpad, the cursor will
flash 3 seconds before being erased.

NOTE 1: The cursor can be returned to the
center of the screen by pressing
the (1) and {J) touchpads simulta-
neously. B

NOTE 2: When continuously pressing a cursor
shift touchpad, the cursor moves close
to the bearing scale, and a series of
beep tones will be generated, telling
you that the cursor cannot be moved
farther outward.

2. Press the SHIFT touchpad, and the own ship's
position is off-centered (c). The heading mark
is shifted to where the cursor was last posi-
tioned, and the cursor is redisplayed 3 seconds
before being erased,

3. To cancel the shift function, press the SHIFT
touchpad again.

Fig.1-12 Shifting the
Display

1-9
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Z00M FUNCTION , @%@

The area between own ship and an arbitrary location can be doubled with the
zoom function., This function lets you take a closer look at an area of
interest without changing the range in use,

Note that this function is not available when the shift function is on. If
you attempt to activate it when the shift function is on, successive beep
tones will be generated, informing you of unacceptable key entry.

Procedure
1. Press any cursor shift touchpad to display the wawwl target
cross hair cursor "+" {a); operate four cursor 3 echo
shift touchpads until the curser is near the
target (b). After releasing hold of a cursor | neading_, -
shift touchpad, the cursor flashes 3 seconds mark .
before being erased from the screen. 'ﬁ\
NOTE 1: Tne cursor can be returned to the cursor
center of the screen by pressing
the [:j and Eij touchpads simulta- " ‘jf’
neously. \\\;___UAJAA’
) ) (a)
NOTE 2: When continuously pressing a cursor
shift touchpad the cursor moves close e
to the bearing scale, a series of beep o N

tones will be generated, telling you
that the cursor cannot be moved farther
outward.

2. Press the XZ Z00OM touchpad to activate the zoom
function. The own ship will shift to an oppo-
site position to the cursor in reference to the
screen center, thereby producing a doubled

B e e

screen size for the same range between the own hmmJ |ﬂ);”“
ship and the target (¢). The message "ZOOM" e
flashes at the lower right-nand side of the (b}
screen, -
/-1 4_-7‘--.‘7"'-..
/ heading ™.
£ 1% mark .
scréen %
center ',7’%-\.
. \ i cursor
3. To cancel the zoom function, press the X2 Z0OM a2
touchpad. The zoom function can also be can- ‘}ﬁf/
celled by pressing the SHIFT touchpad or i aqual
cnanging the range. . distancei.
T, 200M
T 1_.....4...--‘-""'/

(c)

Fig.1-13 Using the Zoom
Function
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TRAILING TARGET ECHOES

The ECHO TRAIL touchpad is used to plot the relative movement of all targets
to own ship in a lower intensity. (True motion plotting is available when
connected to the RP-3 Video Plotter and gyrocompass.) Tnis feature helps
the operator to evaluate traffic situations of all targets. Each time the
ECHO TRAIL touchpad is pressed, the plotting time changes in the following
sequence,

—=30 sec,—1 min.,—=3 min,— 6 min.— continuous — off —

When the plotting function is turned on, e.g., 30 sec. is selected, "30S8"
(plotting time) is indicated at the upper right on the screen, -the timer
shown to the left of "305" starts counting up and the trail of every target
starts extending. As soon as the timer counts 30 sec., the timer indication
disappears and thereafter only plotting is continued. The trail of the
target is erased from its oldest tip and only the last 30 sec. remains on
the screen. The faster the relative speed of the target, the longer the
trail of the target.

NOTE: If continuous plotting is selected, the timer continuously stays on
the screen, and it counts up from 0:00 to 99:59 and the trail extends
continuously without being erased.

If the range is changed while plotting is being performed, the indication
"ECHO TRAIL" is displayed in inverse video (black characters, green back-
ground), informing the operator that the plotting mode is suspended. Return
to the previous range setting to resume plotting.

To erase the traces, press the ECHO TRAIL touchpad 10 seconds after the pre-
vious press.

Collision Course?

EBL1 origin

To ascertain another ship as a hazardous target
place the EBL on it. If the extension of its
latest tracks 1s on the EBL, it can be a hazar-
dous one. In Fig.l-14, ship A can be on colli-
sion course and ship B will pass clear to
starboard.

“Floating EBL" (page 1-8) is another method to
predict other ship's course, Suppose that ship

€ (initial position) goes to C' after several Floating EBL S,
minutes. Since the floating EBL1 passes \\\\\\ﬁ_“-",/////
through own ship, possibility of collision
exists.

Fig.1-14
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ECHO AVERAGING

Echo averaging function is turned on or off by pressing the ECHO AVG touch-
pad, and its basic idea is to paint stable targets in normal intensity and
unstable echoes in Tower intensity.

Echoes received from stable targets such as other ships (moving at the
slower retative speed to own ship) appear on the screen at almost the same
position for every sweep, while unstable echoes such as sea clutter appear
at randam. To distinguish target echoes from sea clutter, this radar uses
the scan-to-scan correlation method, which stores and averages successive
two or four picture frames. If the echo is stable it is presented in its
actual strength level. To the contrary, if it is unstable it is suppressed
in intensity, allowing you to discriminate targets from sea clutter.

To properly use the echo averaging function, first suppress sea clutter with
the A/C RAIN control (A/C SEA control: fully CCW). Then, press the ECHO AVG
touchpad. Each time the touchpad is depressed the level of correlation
changes in the following sequence, and annunciator appears at the lower
right-hand corner of the screen. EAV3 does not provide correlation but
picks up the peak level among several strobes in a frame. This is useful to
track target masked by short range sea clutter.

EAV1 EAV? EAV3 OFF
(2 frames) (4 frames) (peak within strobes
en a pixel)

ships \Fﬁ\ £
s L Y 4;¢§, :"' [ >
] WOSSE
‘ E A AN
. E3LE LI 3
N (Zea -
S clutter- ; .\3
.. \J/ \"V’V ’-\(‘:\‘
radar picture before_ radar picture after
engaging echo averaging engaging echo averaging

Fig.1-15 Echo Averaging Function

Echo average 1 & 2 should not be used when speed difference between own ship
and other ships is large or when own ship is being subjected to heavy
pitching or rolling.

Note: In Head-Up mode, EAV1 and EAVZ cannot be used. (EAV3 may be used in
this mode.) It, however, is possible to make EAV1 and EAVZ work in
Head-Up mode. Change the setting of DIP switch S1 #5, referring to
Appendix 1.
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EBL
RD vAM &
SETTING THE ALARM , @),

An alarm may be set to visually (flashing) and audibly (beep sound) alert
you should targets (ships, landmasses, etc.) above a certain signal level
enter into a preset guard zone. A guard zone is defined as an area where
you do not want targets to enter in. The size of the guard zone may be set
between 0 and maximum range for distance and between 0° and 360° in bearing.

This alarm is very effective as an anti-collisicn aid when using an autopi-
lot or navigating in narrow channels. However, it does not relieve the
operator of the responsibitity to watch out for possible collision
situations. It should never be used as a primary means to detect possible
collision situations. .

The procedure to set the guard zone and alarm is as follows.
Range Setting

1. Press the VRM ON touchpad to display VRM1; and then rotate the VRM
control until VRM] is at the range desired for the inner limit of the
alarm.

2. Press the VRM ON touchpad again to display VRMZ; rotate the VRM control
until VRMZ2 is at the range desired for the outer limit of the alarm.

Sector Setting

3. Press the EBL ON touchpad to display EBLL; rotate the EBL control until
EBL]1 is at the bearing desired for the counterclockwise 1imit of the
alarm,

4. Press the EBL ON touchpad again to display EBLZ; rotate the EBL control
until EBLZ is at the bearing desired for the clockwise 1imit of the
alarm.

Alarm Setting

5. Press the GUARD ALARM touchpad, and the GUARD ZONE
indication “"GUARD" will appear at the
top right-hand side of the screen. Any VRM?*ﬂus/qILﬂjﬁaéf VRM1
targets entering the guard zone will Yi*///
trigger the alarm. The EBLs and VRMs EBLl "
may be operated without disturbing the ‘J/“““EBLZ
settings of the alarm, )

Fig.1-16 Guard Zone

To suspend the alarm sound, press the GUARD ALARM touchpad once. The
message "GUARD" will be reversed. Press the GUARD ALARM touchpad again
to restore sound. To cancel the alarm function, press and hold the
touchpad for more than one second.
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NOTE 1: When the range in use is lower than the range of the guard zone,
the indication "GUARD UP RANGE" appears on the screen, replacing
the indication “GUARD."

NOTE 2: The alarm sounds when targets having a certain level of strength
enter the guard zone. This level includes not only ships and
landmasses, but also returns from ssaface or precipitation. Since
the Tevel is changeable with the environment, the operator is
required to properly adjust the gain and anti-clutter controls. It
should be noted that excessively high settings of A/C controls can
fail in alerting small targets.

MAGNIFYING TARGET ECHOES I T

As a general rule ¢of thumb, the reflected echoes from long distance targets
are displayed on the screen as weaker and smaller blips even though they are
compensated by the radar's internal circuitry.

The echo stretch function is provided to magnify small targets in middle and
long ranges, i.e., 1.5 nm range or higher. Press the ECHO STRETCH touchpad,
and the indicator "ES" is displayed at the upper right-hand corner of the
screen and the echoes are doubled tengthwise. Note that this function is
inactive in short ranges; "ES" is indicated in inverse video.

ODISPLAYING OWN SHIP'S POSITION & WAYPOINT (OPTICON) ,

Own ship's position in latitude/longitude, and range/bearing to a waypoint
selected on the nav aid may be displayed at the Tower center of the screen
if an external navigator having NMEAO183 or FURUNC CIF format is connected.
In case of FURUNG CIF format, it is necessary to cut jumper wire JP5 on the
PROCESSOR board. JP5 is connected for NMEAO183 when the radar is shipped.

1. Press the MODE touchpad while keeping the HM OFF touchpad pressed, and WP
(Waypoint) and LL (Latitude/Longitude) are displayed, provided that the
waypoint number is not indicated.

PROCESSOR board

2. Repeat step 1 to cancel the WP/LL indication. 3P5 //
Ll .

Note: If a gyrocompass is connected, both a mark
and a line to a waypoint are displayed o¢n
the radar screen, provided that only the
line is drawn if the waypoint is out of
the range selected.

Own ship's Line to waypoint \Maypoint mark
gsition {without waypoint
number)
F-l g . 1'17 N Pholo No 2496
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CHAPTER 2 MAINTENANCE

This equipment is designed and constructed to give the user many years of
trouble~free operation. However, to maintain optimum performance main-
tenance must be performed at regular intervals. Recommended maintenance
intervals and check points are given in the table below.

IICAUTION!I

Before beginning maintenance work, be sure to switch off the equipment at
the main switchboard. When checking inside the units, wait for a few minu-
tes until the high voltage components (CRT or HY capacitors) can discharge
the residual charge.

Interval |Check Point Check /Measures Remarks
CRT screen Dirt on this creates *Use a soft cloth with
3 to 6 symptoms identical to poor a slight amount of
months -1 sensitivity. Clean CRT anti-static-charge
.| surface carefully, using spray. Never apply
care not to scratch it. -1 plastic solvent.

CRT anode High tension on CRT *[f any crack is found
attracts dust in environ- on rubber cap or wire
ment, and moist dust will sheath, call for

6 months cause poor insulation. service to replace
to 1 year damaged part.

Do not touch these
parts since high
voltage may exist.

Terminal Check for loose connections.
boards, Clean contacts or replace
sockets and plug, if necessary.

plugs

2-1
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CHAPTER 3 TROUBLESHOOTING

Whenever you suspect the radar is not functioning properly, turn it off and
check plug connections on p.c.boards, then proceed to the Trouble Finding
List on the next page, if necessary. If a p.c. board is found to be faulty,
replace it or calil for service. Do not attempt further component check in
any p.c. board. Careless handling may damage the board.

"CAUTION"
There are high tension points in the CRT display unit. Take special care
when approaching the CRT circuit.
Service Call
Please provide the following information when requesting service.
1. Name of the vessel
2. Vessel's location (port/berth)
3. Sailing Schedule
4. Radar model (Serial number/Date manufactured)

5. Description of the problem (include results of the
troubleshooting checks)

6. Previous service

3-1
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Trouble Finding List

Operation Symptom Check Point Remarks
Turn POWER-SW|IT1lumination 1. Main fuse F1351 [*25A for 12VDC mains,
on and lamps for front (254 or 10A) 10A for 24/32VYDC mains
adjust panel do not
PANEL DIMMER jcome on with
control. PANEL DIMMER 2. Mains voltage/ |*Measure mains voltage at
turned fully CW. polarity DTB-I #1(+) and #2(-}.

See Fig.4-1. The
voltage should be:

10.2 to 15VDC
(12VDC set)

20.4 to 40VDC
(24/32VDC set)

3. POWER SUPPLY
board

4, ITTumination

lamps
Adjust Nothing appears | 1. CRT *Visually check that CRT
BRILLTANCE on CRT. heater is 1it.
control. 2. CRT H.T.
3. DEFLECTION *Adjust CONTRAST pot.
board (RV101) and BRIGHT pot.
(Rv204) on DEFLECTION
board.

If picture appears, CRT
assembly is OK.

4. PROCESSOR

board
Picture 1. CRT assembly *Adjust V-HOLD pot.
synchronization (DEFLECTION (RY202) and H-HOLD pot.
is abnormal. board, etc.) (RV401) on DEFLECTION

board.

If synchronization is

not achieved,

DEFLECTION board is

defective.

2. PROCESSOR
board
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CHAPTER 4  PARTS LOCATION

VR7 VR9 VRIO

BRIL STCI GAIN
S1
Vg Yas  YRO YR 10 van vg1z s1 HEADING

é$¥e@®

aRIL  FTL, STC, GAIN

0 E & S
TUNE -

Panel
Cover

Fig.4-1 Arrangement of Preset Pot.

J20 GSC board INTERFACE board

0J-1

PROCESSOR
board

DTB-1

DTB-11

F1351

N Photo No 2537
Fig.4-2 Display Unit (Rear view)

4-1
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GSC board Fan Motor Bl

s

CRT

LRI T NI T

N Photo Nop,2538

VR104 VR103 -
(MBS Timing Adj.) (MBS Level Adj.)

Fig.4-3 Display Unit (Top view)

INTERFACE board

Filter
CRT
A
3
)
2
A
3
|
3
N Photo No,2500 == A' -
POWER SUPPLY board

Fig.4-4 Display Unit (GSC board fixing plate removed)
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PROM U2 PROCESSCR board

Dip switch S1
=

No.l
No.2
No.3
No.4d
No.5
No.6
No.7
No.8

440
|

&

~>

8 L9 GV ¢

TP3 "GND"

TP5 "TX-TRIG"

N Phoata No 249%

Fig.4-5 Display Unit
(Side View, cover removed)

CRT anode

N Photo No 2499

Fig.4-6 Display Unit
{Side view, cover remnved)
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APPENDIX 1 DIP SWITCH

The specifications of this eguipment can be changed by switching the set-
tings of DIP switch S1 on the PROCESSOR board. The specifications of each
switch are given in the table below.

(Factory Setting)

[ =
2L Y| #1: "ow
bl J~| #2: "OFF"
Wt #3: mon"
=| #4: "OFF"
<l #5: "OFF"
bl || #6: "OFF"
=1 #7: "OFF"
@ #8: "OFF"

DIP Switch S1

PROCESSOR board

' Phalo No.24798

Fig. 1 Display Unit (cover removed)

No. Specification OFF ON
1 Radar Selection Master Radar|Stave Display
2 Model Selection FM3-8000 No.2 OFF No.3 ON

4 WP & L/L Indication (if nav aid connected) | Nav Data

5 Use of Echo Averaging Levels 1 & 2 NO YES
in the Head-up Mode

) Key Operation Confirmation (beep tone} | YES NO

7 Unit of Variable Range Marker NM/KM NM/SM

8 Transmit or no when scanner rotation NO YES
is suspended. (ST-BY) (TX)

#8 of DIP switch S1 is ineffective when #1 of S1 is set to "ON".

AP1-1



The settings of the DIP switch are displayed for 3 minutes after the power
is turned on. Active settings are circumscribed.

DIP_SWITCH OFF / ON

1 MASTER  [SLAVE
5 EAV1,2 (HD UP) [NO]./ YES
6 KEY BUZZER 'YES |/ NO
7 VRM UNIT NM<—KM],” NM«SM
8 SCAN STOP ST—-BY|/ TX
PROGRAM NO : 0357573—00

ROM CHECK OK

RAM CHECK OK

TOTAL ON TIME=000019 : 55
TOTAL TX TIME=000010: 09

AP1-2
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Appendix 2 Precautions when the FMD-8000 is connected to a radar different
from what was specified before shipment

Normally, the radar (master radar) to which the FMD-8000 is to be connected

is specified when ordering, and the FMD-8000 is factory-preset according to

the order. If, for some reason, the radar to be connected is different from
what was specified, the internal preset of the FMD-8000 musi be changed.

Selection according to the type of IF Amplifier of Master Radar

Difference between Linear Amplifier type and Log Amplifier type.

Linear Amp type Log Amp type

I/0 board | 03P5EE6A 03P5556
(no R22) (R22 incorporated)

GSC board | not incorporated | incorperated
(03P6571)

selection according to the Bearing Signal Pulse Count

The system program ROM (U2 on the Processor board 03P7529) differs accord-
ing to the bearing signal pulse count of the connected radar.

Program No.| No. of Connected radar
(PROM U2) bearing pulse | (Master radar)
03581101xx 450 ppr FR-801D/802D/803D
03575737 xx 360 ppr other than above

(xx ... revision level)

The PROM for 360 ppr is mounted on the Processcr board at the factory and
the PROM for 450 ppr is supplied as spare parts.
When connecting to FR-8010/802D/803D0 radar, change the PROM UZ.

APZ2-1
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Appendix 3 Post Installation Adjustment

1. Video Signal Level Adjustment (Log Amplifi

GSC board 03P6571 is built in FMD-8000 Log
nal level should be adjusted by the potent

1)
2)

Transmit the master radar on 24 mile ra
ner rotation suspended.

Connect the probe of oscilloscope to TP
(50us/div, 1v/div)

Adjust VR101 on the GSC board so that t
nal (or main bang) should be 3.4Vp-p.

Wf\/”fw

3)

er Type only)

Amplifier Type. The video sig-
jometer on the GSC board.

nge, long pulse with the scan-
107 on the GSC board.

he level of the strongest sig-

34vp-p
Jpeez L
TTYOL VRIpS
o oL o
TP108 uiol
vaz 9
Jry4al
134.0] ,
l |
TP1og.
JPYOU  yproo O
= Thioz TPIOT
— ‘::’ O vriol @
. 3340 .
o TIwH 03P48T 0

2. Heading Alignment

If the picture is shifted cw or ccw due to
HEADING align switch S1 on the PANEL board.
cover for access to the HEADING switch S51.)
be corrected in 0.7° step.

AP3-1

the heading error, adjust the
(Take off the preset panel
The heading error of +5° can
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3. Adjustment of 1/0 Board 03P5556 (for connection with other makes cof

radar)

Video Signal Level Adjustment

Cennect the probe of oscilleoscope to TP22 on the I/0 board and external

trigger probe to TP22.

fer maximum video signal of 4Vp-p.

(50us/div, 1V¥/div) Adjust the potentiometer R22

4Vp-p

Trigger Timing Adjustment

Adjust the potentiometer R49 on the I/0 board so that the straight
target (wharf or breakwater etc.) is displayed straight on the screen.

T3 TPD
I L, =
@TP22 J2z
12 TPi2 —
[ 49 752
®7p4;
(153
R4
(154
OTPé0
® TPE2
= J41

@ (TPO
TP
Qi
JS!

T
J9 @
TPY

TP22: Videc Signal Output

TP42: Trigger Signal Qutput
TP92: Heading Signal Qutput
TP62: Bearing Signal Output

1/0 board (03P5556)

NOTE: The I/0 board is mounted on the GSC board fixing bed. If the GSC

board is mounted, the I1/0 board is fixed on the other side of the

GSC board fixing bed.

AP3-2
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