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WARNING AGAINST HIGH TENSION

The operation of this equipment invoives the use of high voltage, which endangers human life.
Although the design of the equipment has been made in due consideration of measures to insure the
operator’s safety, adequate precaution must be exercised when reaching inside the equipment for
the purpose of maintenance and service. Do not change a component or inspect the equipment

with the voltage applicd. A residuai chargs may exist in some capacitars with the equipment turned

off. Always short all supply lines to the chassis with an insulated screwdriver or a similar tool prior
10 touching the circuit.

FIRST AID IN CASE OF ELECTRIC SHOCK

When a victim struck by slectricity is found, first switch off the equipment via the main switch

on the equipment or the ship's distribution board. If this is not possible, protect yourself with dry
insulating material (a wooden ptate or rod, cloth, your belt, etc.) and pull the victim clear of elec-
tricity. If the victim is not breathing himself, apply artificial respiration according to the ""Method

of Artificial Respiration'’. Do not give up halfway. Perseverance and continual efforts.are important
in artificial respiration.
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METHOD OF ARTIFICIAL RESPIRATION ﬁ
-i'il.i‘t_m!@

B i-Ch TN
oo
Lay the victim on his back. Position vourself beside the victim's & - \(o{."'
head and pinch his nose by your thumb and forefinger to prevent sl L2y
air laakage. Insert the thumb of your other hand betwaen the Yo S -

victim’s teeth and iift his chin up. Then, place the arm {the one
closing the victim’s nose} on the victim's forehead and press the
head down so that the victim’s head is given a maximum backward
tilt with the chin prominent and the neck bent back. Seat the
victim’s mouth with your mouth and blow therein about half of
the deeply inhaled 4ir every time. After exhaling, turn your head
towatch for achest contraction, whilst inhaling deeply in readiness
fur the-next blowing. Repeat the movements faster for te first

1 to 2 minutes and 12 times per minute thereafter.
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GENERAL

The video plotter control unit, GD-2000 permits the following combinations

with color displays CD-140 and/or GD-1400 as below.

The system is called "GD-200"

with the GD-1400.

Main Radar

COLOR DI SPLAY
CD- 140

VIDEO PLOTTER
CONTROL UNIT
6D-2000

The difference between CD-140/GD-1400 is whether or not the radar picture
can be controlled on their control panels; just power switch and brilliance
Note combination plot and radar wodes

control are provided on GD-1400.

COLOR DISPLAY
GD--1400

VIDEQ PLOTTER
CONTROL UNIT
GD-2000

e e e —————

RS

Navigation System

when the GD-2000 is used In combination

COLOR RADAR
FCR-1400
SERIES

or

COLOR OISPLAY
CD-14¢

are not available on GD-200 when no radar i§ connected to GD-1400.

0-0
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1. Display:

2. Plotting Mode:

3. Map Scale:

4. Usable Ground:

5. Plot Interval:

6. Memory Capacity:

7. Plotting Color:

SPECIFICATIONS OF GD-2000

14" Color Display, Effective size 256 x 192 mm
(10" x 7.5™)

1) TM Course Plot on North-up, Mercator
Projection

2) RM Course Plot on North-up, Equidistant
(Globular) projection

3) Combination Plot -radar picture is overlaid on
the RM Course Plot

4) Radar Mode -main radar picture is repeated
1/5,000 to 1/2,000,000 (Map Area). In combination
plot, the map scale is automatically determined

by radar range.

85° latitude or below

Courseline is stored in memory at intervals of 5,
10, 30 seec, 1, 2, 5, 10, 30 or 60 min.

Memory Allocation

Memory 0 ----- for current course(500 points)
Memory 1, 2 -- for past courseline or memory
expansion (500 points each)

Memory Transfer

Courseline data In memory 0 can be transferred to
memory 1 or 2 for semi-permanent storage (backup
battery built in).

Memory Linking

Current course plotting memory can be increased
to 1,000 or 1,500 points by linking memory 0 - 1
or 0 -1 - 2.

Free selection from 7 colors of red, yellow,
green, light blue, blue, purple and white.

Water temperature and depth readouts in 5 colors
according to actual values. White in the com-
bination mode with radar picture. Radar picture
in 3 colors.

0-1



8. Marks: 1) Waypoint marks (circle containing numbers) at
the cursor intersections, max. 10 plus destina-
tion mark from external nav equipment.

2) Event marks (square, diamond, large diamond
and crossed diemond) at cursor intersec-
tions, any quantity within memory capacity.
Triangle mark from nav equipment.

3) Batellite fix mark (bowtie)
4) Hour mark (inverted triangle)
5) Comment (4-digit figures)
9. Approach Alarm: Approach to a specified waypoint is alerted by
a buzzer. Choice of 5 and ! n.m.(inay be preset

to 1 and 0.2 n.m.)

10. Navigation Equipment: Nav input selection for Sat/Nav(DR), Omega or
Loran

11. Power Supply: DC18 to 42V, 120W or
AC100/110/115/220V, 1 @, 50 - 60Hz, 200VA with
extra rectifier

12. Coating Color: Munsell 2,5GY5/1.5 (Cabinet cover)



COMPLETE SET

No. Name Type Qtty 1 Weight | Remarks
1 |Video Plotter Control Unit | GD-2000 30kg
2 |Installation Materials 1 set
3 |Standard Spare Parts 1 set
INSTALLATION MATERIALS
No.| Name Description Code No. | Q'ty |Remarks
1 [Cable 14-73(10.13.13-8.12.12P) 004-306-140 | 1 pc.
(VV-8-7/0.18(TA)x16P ‘
*]1.7m* with connectors)
2 |Cable 14-74 10P GD-2000C 004~-306-150.| 1 pe.
(CO-SPEVV-SB-C 0.2sqx5P
*5m* with H10P-SHF-AA)
3 |Cable GD-2000C (VCTF-1.25x2C 004-306-210 | 1 pec.
*3.5m* with 16P2B)
4 |NH connector [14-75,76 GD-2000C 004-306-260 | 1 set
Kit (H10P-SHF-AA and HI3P-
SHF-AA with 15cm wires)
5 |Label *MT#* 14-(#11-5515 841-155-150 | 1 pe.
6 |Label *GD* 14-011-5518 841-155-180 | 1 pe.
7 |Hex. Bolt M8 x 20 (SUS304) 000-862-147 | 4 pcs.
8 |Flat Washer M8 000-864-130 | 4 pcs.
9 |Spring Washer| M8 000-864-262 | 4 pes.
STANDARD SPARE PARTS
No. Name Type Code No. Q'ty Remarks
1 Pilot Lamp T3.8C 8V 60mA .| 000-540-180 12
2 Fuse FGBO, TA, AC125V | 000-549-013 3

0-3
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EXAMPLES OF TYPICAL DISPLAY

Ship's Position
(Latitude and Longitude) WP No./Scale
. Bearing/Range to WP
1 6 Heading/Speed
34T 31.00M Wl __ 110233000
135 08. 01 5'8‘6:335"“&’:‘.‘,_;!{ Water Temperature
i Y - Depth
Memory used
Mark Q'ty used
Color in use

——Comment

Table of Waypoint Data

Waypoint No.,

Own Ship

(Flashes every second;
faster flash for system
error,)

Example of "TM Course Plot" Mode

34° 28L 80N rorveei g« a1 A aea
lsso.laLlng - ". ) T U.H'_o 0.
nar rougah. s - LY IDeseription of. Marks_l

@ ; Own Ship

Waypoints

Q
©

Waypoint
(Remote Entry)

O

©,0,0 ; Event Marks

Time Mark

_q

< ; Satellite Fix

N ~ Cursor Line

Example of "Combination Plot" Mode
(Only available when radar is combined.)

1-2
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STARTING THE EQUIPMENT

Make sure that the GD-2000 sub-panel ( )
under the flip-down cover has the
following control positions. Other 1. POMER up the Color
controls may be at any setting. . Display

Control Pogition -~ 2. Then, .POWER up the

GD-2000.
SELF-CHECK OFF

KEYLOCK ON

MEMORY SIZE 0 (Zero)

PLOT INTERVAL Any position but
HOLD

1) First turn on the aolor display, then
turn on the GD-2000. If the GD-2000
is powered up prior to the display
unit, the picture may get disturbed.
To restart the GD-2000, allow 5 9
seconds at least.

After a while, a picture will come up
with the same scale, same colors and
same area as those used in the previous
aperation. If own ship is out of the
previous areas, the display will be such
that own ship is positioned at the sereen
center even in the TM plot mode.

SELECTING THE PLOTTING Mopg  *: (nly on TH Course Plot

1) Press the desired | PLOTTING MODE |
key. | I25) (True Motion Course
T Prot)

| ?:'IA (Relative Mot1on
* Relative Motion Course Plot | {7} course Plat)

* Combination Plot @ ,:(C'.ombi ﬁatf on Plot)

* Radar Only Mode . | @(Radarﬂn]ylﬂode)

) sHIFTING THE CURSOR LINES Ch— S J

1)} Press touchpad, and two
dotted lines(cursor lines) will appear.
The latitude/longitude at the cursor
crossing appears on the upper left
corner of the screen.,

* True Motion Course Plot

2) Cursor lines are controlled with four
pads. When[SHIFT SPEED
pad is pressed together with
ISHIFT] pads, the speed of the cursor

lines becomes ten times .as quick as
before.

1-3
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SHIFTING THE DISPLAY [~ * |
) SHIFT
1) Press [SHIFT PLOT] touchpad. Sl
' &

2) Displace the map area with four :
touchpads in any direction. l l ' lEandl - I

The shifting speed can be increased

ten times by pressing [SHIFT SPEED ] {Press . together for

pad together.

fast shift.) J

CHANGING THE MAP SCALE r, " o1 x|

M le 1 djustable bet 1/5,000 "J {"1

ap 8cale 18 adjustiable eiween »

and 1/2,000,000 with [SCALE] touchpads. faeter it fuml saate facor)

Note that a larger scale factor in SHIEY

essence shrinks the picture, and a (Press e together for

smaller acale "blows up" the picture. fast adjustment.) )
B ENTERING WAYPOINT MARKS . \

10 waypoints can be entered locally at
the intersection of the two cursor lines.
One other can be entered from the nav.
aid connected.

t 4ue [and | nmp

6-1 Local Entry (at the GD-2000)

1) Control the cursor lines so that their
intersection - comes to a wanted
position.

or " or ’
2) Press the touchpads [MARK]. and # _ @

will appear at the bottom of the Enter waypo1nt number.)
screen. e ‘ g

o _¢l@§'¢'4- & §

-

3) Press a desired waypcint number.
The number selected will be indicated
next to the # mark.

4) If the waypoint selected is engaged,
"x" will follow close behind the
waypoint number like # _ x. Press
the numeric key the seleted waypoint
number again for new data entry on
the engaged waypoint.

1-4
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6-2 Remote Entry i _ )

FSN-70;- |
Waypoint (= is entered from the nav aid - S P
connected. Select a desired position
as "T0" waypoint. on "WAY-
POINT INPUT" .display

LC-705-
Select a .dés;lr dp
ENTERING EVENT MARKS 26 IO  waynaran, o Elon
. . A . y,
7-1 ON THE COURSELINE
& ™
To put an event mark at own ship SHIFT
position (to mark a net buoy, for PLOT
instance), press the touchpad [SHIFT
PLOT]| to erase the cursor lines. . O
Choose a color, then press a touchpad J(REC)
to choose the shape of the mark. 1
' O

<

Example; il
or| * /I or
To get a red, large diamond mark, press d=

the touchpads shift plot, 2. ' '
(RED)

7-2 CHART MAKING \ J

N

To enter a sguare mark in red, move
the cursor lines a0 that their
intergsection comes to the latitude/’

longitude where a_mark is desired, then SOR
press touchpads [1], [8].

CUR:
. . %4
To interconnect between marks, first put ; -
the desired shape of mark. for example, .‘. k ‘t li 4mt | and| m=p
a small diamond mark, by the touchpad " e

then press [J] at succeeding mark O

positions. Quantity of memory used for fiReD) 3

event marks and courseline is indicated Amd-

at the upper right on the screen. 4 5 [.{ BI

7-3 REMOTE ENTRY - This g‘-i-'v‘isﬂinturcoﬁncctod'
[=]] Snall fed diamonds.

An event mark can be entered from the L
nav aid connected to the GD-2000. This
is a triangle mark and is entered at own
ship position.

o

B READING OUT THE WAYPOINT

Turn on the POSITION OF MARKS
gswiteh in the sub-panel, and latitude/
longitude readouts of all waypoints will
be displayed at lower right on the
screen.

1-5
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E DISPLAYING THE RANGE/BEARING

TO wpP ',,m,}

The range and bearing to a desired
waypoint can be displayed at the upper

right of the  screen. Press 4% NAored X or
m , and enter a desired

waypoint number.

A dotted line appears connecting the
gelected waypoint (® to (@ and the
present position.

(.

ENTERING COMMENTS :

- jouReoR
4-digit numerical comments can be Iy
entered at intersections of the cursor ‘ e }
lines or at ship's position. To enter : _ -
1082 for instance, press touchpads ‘ t I"‘ ,and‘
(o] [31) In that 5
order. When cursors aren’t used, the
comment is entered at the ship's COMMENT
position.

N4 ‘ -
It i8 suggested that the operator make T Al e N
up his own definitions of what the / [A.andlé
numbers mean ("0032 tons of fish caught 1
at a particular spot", for example) and O
note the information in his log. .
COMMVENT
N
4
ERASING WAYPOINTS, MARKS AND ' .

COMMENTS ‘ cunsont ©
Waypoints, event marks, satellite marks A L |
and comments in the memory block "0" ; |
are erased by placing the cursor - -.. [1' h and
intersection on the mark and presgsing - 4, Vo e o
[ERASE MARK]. Hour marks are not Ko
erased. SE—

. |ERAsE
press "CLEAR 0" for erasing all memory L MARK

contents(incl, courseline) instantly.

SELECTING COLORS

There are 7 colors from which to select
for courseline, event mark, waypoint
marks and comments, Pressing the color
pad desired is the first of the key-
gtrokes for color selection and the

abbreviation of selected color is
displayed at the bottom of the screen.

1-6



N
{RED)
VR W
12-4 COMMENTS
S

1) Secleot the color for the comment. - :

2) Press |COMMENT | touchpad. Conpaent
3) Enter the comment in 4-@igit, )

4) Press | COMMENT | touchpad again. - .

A4 a4

O (Choosa numbers,)

ERASING COURSELINE COLOR

13~1 TEMPORARY COLOR ERASBE L

J

It is possible to erase a part of the ( - N
courseline in a specific color. To erase W or
the red part for instance, press A seoor
touchpads [1] [TEMPORARY COLOR g
ERASE] in that order. To regain the
color, just press (RECALL GOLOW - oy ,

&
13-2 PERMANENT COLOR ERASE E

CoLon
To erase the red parts of the
courseline, for instance, turn off — W,

KEYLOCK switch in the sub-panel, then r 7
press touchpads [I| [DELETE COLOR] . (RED) ] or or
1 T -

Remember to return the KEYLOCK switch &

back to ON! To delete more than one [:0:
color permanently, repeat the same nELETE
procedure.

MEMORY TRANSFER

\ J
Current plotting data (courseline and
marks) in the memory block "0" may be D
transferred to the memory block "1" or lo,,,,| or -[D *El
wat for repeated use in the future.

Transfer is done as below.

1) Turn the KEYLOCK switech to OFF
position in the sub-panel.

2) Press  the touchpad L

to transfer the current data

to memecry block "1", or press
to transfer to memory block
ﬂ2"'

3) Return the KEYLOCK swilch to the
ON position,.

1-8
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MEMORY LINKING

Memory capacity of 500 points for
current plotting can be increased to 1000
or 1500 points. Memory linkage provides
a prolonged period of courseline plotting o o / l
with short plot intervals. o

35—

o increase the capsacity to 1000 points, e |
turn the MEMORY SIZE switch to "
position "0 - 1", and to increase to I
1500 points, turn the switch to position

"0 - 1 - 2" in the sub-panel.

PETES T

o4’

See pages 2-1 through 2-3 for details . ' _/
about how and why Memory points are
used.

[ SETTING THE PLOT INTERVAL

Position data from the Sat-Nav or Loran
coordinator is stored in memory Dblock
not of the GD-2000 at a rate set by the
PLOT INTERVAL .

fllSETTING THE APPROACH ALARM -

Approach to a selected waypoint can be W
alerted by an internal buzzer, The @

standard alarm range is 1 or 5 n.m. as A

selected from the sub-panel. The range

can be preset to 1 or 0.2 n.m. by an 1or5n.m
internal preset control. | (1 or 0.2 n.m.) )

B SETTING THE SMOOTHING SWITCH

Irregular courseline plotting due to
signal variations may be smoothed out by
the SMOOTHING switch in the sub-
panel. This switch changes a weight
factor on new position data and =&
previous fix to get an averaged value.
For instanece, positiaon 3 provides a
weight factor of 7/10 on the new data
and 3/10 on a previous data. When a
higher position is selected, slower
position updating results.

Use the SMOOTHING switch
between "OFF" and “5"
normally.

1-9
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DISPLAYING THE WATER DEPTH/ B
TEMPERATURE f
|

When water depth and/or temperature
data are available through the satnav or /

other interface, these are displayed to P

the top right on the screen or along the / DEPTH/TEMP
courseline. The DEPTH/TEMPERATURE |7 bam
eontrol in  the sgsub-panel permits -~

selection of two digits of a readout on
the courseline.

BYsSELF-CHECK

When the SELF-CHECK switeh in the
sub-panel is turned on, the ocomputer
performs diagnosis on major circuit -
blocks. Three lamps above the switch
flicker a few seconds, then remain Lt -
with the image at right.

I
| LD -300y
|

CAUTION

Do not turn off the power switch after -
the test pattern is switched off and
before display returns to normal image.
Otherwise, all memory contents will be
destroyed.

If the self-check sequence detects a
failure of some part of the system, the
lamp does not come on in respect to the
defective board as below.

SELF-~CHECK
Lamps Defective Board to be expected 123
0Q0
Lamp 1; CPU 1, CRAM, and/or IF 00'"
Lamp 2; CPU 2, and/or CRAM ofe
Lamp 3; CPU 3, GDC, IF, or VRAM

1-10
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MEMORY CLEARANCE

When initially turning on the GD-2000 after installation ar after
repair work (incl. board removal and backup battery
replacement), take the following procedure to clear all the
memory contents., :

1) Make sure that the POWER and SELF-CHECK switches are off.
2) Turn on the SELF-CHECK switch.

3) Turn on the POWER switch and wait for more than 30 seconds.
4) Turn off the POWER awitch.

5) Turn off the SELF-CHECK sgwitch and wait for more than 5
seconds.

8) Turn on the POWER sawitch, then perform normal operation.

1-11
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CHAPTER 2. FURTHER DESCRIPTION FOR OPERATION AND FUNCTION

2"1-

2“2-

Plotting Mode
Detgils of four plotting modes are as below.
1) True Motion Course Plot:

Own ship moves on the North-up Mercator Projection according to its
spaad and heading as Introduced from a selected nav aid. When own
ship reaches the edge of the screen, it autoinatically jummps back to
the center with grids redrawn.

2) Relative Motion Course Plot:

Own ship is fixed at screen center. Lat/long grids move on the
North-up Equidistant(Globular) projection.

3) Combination Plot:

Radar picture is overlaid on the RM Course Plot. The plotting area
and map scale are automatically determined by the radar range
setting. In this case, own ship course line and event/waypoint
marks will be indicated in wonochroine.

4) Radar Mode:

The screen displays only the radar picture.

Plot Interval and Storage Time

The GD-2000 has a memory block that is capable of storing position
data sent from the Sat-Nav or Loran coordinator up te 500 points,
This memory block is named memory block "0" and stores ship's
position in latitude and longitude at a sampling rate set on the PLOT
INTERVAL switch. The stored position data is uwsed to display past
courseline on the map.

In Fig.2-1, the map (1) represents a courseline which is provided by
plotting position data senl from the combined equipment is the normal
plotting of the courseline. However, if a touchpad(Plotting Mode,
Shift, Scale etc.) is operated, the courseline in the map (1) is erased
and a new courseline is automatically computed and redrawn with a
succession of straight line segments as in the map (2). Data for the
reconstraction of the plot is taken from the individual position points
stored in memory. In this courseline drawing, joining points of
straight lines show ship's positions which have been sampied and
stored in the memory block "0". If no touchpad is operated after the
map {2) is created, ship's position is plotted again and a smooth
courseline is provided as from point (A) of the map (3).
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(1} (2) A (3)
Fig-z_l

Memory capacity is 500 points. When the entry of 500 points is
reached, the oldest data is pushed out of the memory so that only the
latest 500 points are glways stored. However, all marks are not
removed from the memory. Some marks remain in memory unless
removed by a manual clear operation.

Marks of last 1n, first out Event mark &

. Satellite mark b«
Marks invulnerable unless Event mark o
removed by clear operattion Event mark O

Event mark <

Waypoint mark @~@ and (D
Comments

RELATION BETWEEN PLOT INTERVAL AND STORAGE TIME

The plot interval selectable with the PLOT INTERVAL switch is either 5
sec, 10 sec, 30sec, 1 min, 2 min, 5 wmin, 10 min, 30 min or 60 mnin.
Each position data is atored in the memory for the perfod listed below.
In other words, for instance, if the plot interval of 5 minutes is
selected, the memory stores the courseline as long as 41 hours and 40

minutes.

Plot Interval Btorage Time
5 see 42 min
10 sec 1 hr 23 min
30 see 4 hr 10 min
1 min 8 hr 20 min
2 min 18 hr 40 min
5 min 41 hr 40 min
10 min 83 hr 20 min
30 min 250 hr (10 days)
60 min 500 hr (20 days)
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Obviously there is a trade off between smoothness reconstruction of a
plot and the total amount of plotting time that can be stored, since a
smooth reconstruction of a plot requires position data points stored
cloge together frequently and this uses up memory quickly. For open
sea steaming a Plot Interval time of 5 minutes is usally satisfactory.
For precision close-in work a % or 10 second Plot Interval might be
necessary.

Note that the plot will stay on the screen so long as power is kept on
and provided that the plot 18 not shifted either manually by the
operator or recentered automatically, and that the curscors aren't used
or the scale factor isn't changed.

Plot interval should be selected preoperly in consideration of ship's
speed, map scale, ato. If a shorter interval is seclected, a
reconstructed courscline is provided with better accuracy as in PFig.2-2
(b), but storage time of the courseline is reduced,

i
------ 7o = e
|

Fig.2-2

(a) {a)

What happens if plot interval is improper ?

If the plot interval is set too long as compared with ship's sgpeed and
map scale being displayed, what happens is that the past courseline is
erased and only the ship mark iz digplayed at the moment the following
operation is done:

a) When a touchpad (Display Mode, Shift, Scale etc.) is operated.

b) when the GD-2000 automaticelly recenters the position.

To avoid this, change the map to a scale covering larger area or select
a shorter plot intervel so that the most recent sampled point comes in
the area shown in dotted line in Fig.2-3

T T T T T e e S e e T T R T A — e ]
Prasent Map

e ——

s
’
4
s

b 3 -
/‘“‘\- This courgeline is Flg. 2-3
- not aimplayed.
S Sy i -
7 2z

X MoBt recent sampled point
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2-3. Memory Linking, Memory Transfer, Display Selection and Overlapped
Presentation

The GD-200¢ contains 3 memory blocks, each having a capacity of
storing 500 positional data, to give operational flexibility. These blocks
are named memory hlocks "0", "1" and "2",

Of the three memory blocks, memory block "0" is for storing position
data coming from the combined equipment. Memory blocks *1" and "2"
are used for wemory linking, overlapped presentation and replay
through the MT-100 data recorder (option).

. . ] Position data
MEMORY BLOCK be- -~ from combined
. equipment
MEMORY BLOCK
] 1"
MEMORY BLOC
H 2N
b o] Pig.2-4

Memory Linking

The meinory capacity of 500 points for storing the data frow the
combined equipment can be increased to 1,000 or 1,500 points. this
memory linking is achieved by linking the memory blocks "0" and "1" or
"r, "1” and "2" together with MEMORY SIZE switch.

The linked memory capacity is useful to plot a courseline using & short
plot 1nterval to obtain maximum resolution when the courseline is
reconstructed.

Positio dat
MEMORY BLOCK nal data

np» ~— - from combined
equipment
MEMORY BLOCK
b ln
Fig.2-5

2-4



— FURUNO

Memory Transfer

The data in the memory block "0" are stored for the period listed on
page 2-2 and each piece of data is erased one by one when the storage
time 18 exceeded. 'To avoid erasure of data in memory block "0", it is
possible to transfer them from memory block "0" to memory block "1" or
"2" for semi-permanent storage. To do so, follow the procedure below.

1. Turn the KEYLOCK switch downward.

2. Press the MEMORY pad "0-1" or "0-2", and all data in memory block
"0" inecluding temperature data and event marks is transfered to
memory block "1" (or "2"),

3. Turn the KEYLOCK switch upward to prevent the erasure of the
transferred data by accidental operstion of MEMUKY or RECORD
switech by other person.

The data transferred to memory bloek "1" or "2" can be displayed
independently or together with the data in other memory blodks. Refer
to "Display Selection and Overapped Presentation” below. The
courseline plotted thru memory block "1" or "2" ia distinguished fromn
that plotted thru memory "0" by shape, as shown below.

The data in the memory block "1" is retained by a keep-alive battery
until new data is transferred from the memory block "0" or (he memory
block "1" is utilized for the memory linking. The data in memory block
"2" is also retained until new data is transferred from the memory block
Holl'

Display Selection and Overiapped Presentation

The three memory blocks "0", "1" and "2" can be selected for display
on the screen by using one of the MEMORY DISPLAYED touchpads.

If one of the MEMORY DISPLAYED padse "0", "1% gnd "2" i{s predsed the
data in the selected memory block is displayed on the screen. For
example, if the MEMORY DISPLAYED pad "1" is pressed while the other
pads ™" and "2" are off, only the data in memory block "1" is
displayed.

In addition to above single memory block presentation the pad allows
overlapped presentation of the data in 2 or 3 wmemory blocks. To
provide the overlapped presentation, just select memory blocks by
pressing the pads "1" and "2". For overlapping of memory blocks "0"
and "1", press the pads "0" and "i".

In the overlapped presentation, the map area and scale is determined
by the pad with smaller number. This means that if the pads "0" and
"1" gre on, the map area and scale is determined by the pad ™" and
only when the data in the mewmory block "1i" is inecluded in this area, it
is displayed together. Also if the pads "1" and "2" are on, the map
area and scale is determined by the pad "i".

25



In Fig.2-6, the display "0" and "1" are each shown representing the
map which is provided with the memory block "0" or "1" selected
independently. Here, if the overlapped presentation of the two memory
blocks is selected, the whole of the area of the display "0" is shown on
the screen and only the data included in this ares is overlapped from
the memory block "1".

Note that the data from either Block "1" or "2" can be shown as a
series of amall "X"'a with a internal preset switch,

R EEEEE SR REEE T RRTE N AL
”!?}-s o DISPLAY "1"

seler 1 dee |

YL ALY LR E I

U S FoT R—— P

l DISPLAY "Q"
ias o~

Fig.2-8

2-4. Remarks on Operation

Event marks reduce storage time of position data.

The position data coming from Sat-Nav or Loran coordinator is sampled
at intervals selected by the PLOT INTERVAL switech and is stored in
the memory block "0" up to 500 points. However, this memory capacity
of 500 points is not always completely available but is reduced by the
number of event marks plotted on the screen. Since the memory block
"O" is also used for storing event marks, the memory capacity useable
for the position data decreases with the numbers of event marks. For
example, if twenty event marks are entered, wmemory capacity for the
position data is 480. Therefore, for effective utilization of memory
block "0", it is recommended that event marks are erased whenever
they become unnecessary.
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CHAPTER 3. APPLICATION

3-1. Overlapped Presentation of Coast line and Courseline

One of the typical applications of the VIDEO PLOTTER is an overlapped
presentation of a courseline and a chart which is drawn up by the
operator beforehand by selecting up to 0600 important points from a
chart of a wanted area,

The firat step ia to draw up a chart on the VIDEQO PLOTTER screen
and the second is to display it together with the courseline. To draw
up a chart, pick up as many as 500 important points (suech as cape,
bay, lighthouse, land contour, etc.) in latitude snd longitude froin a
chart of a wanted area and enter them into the memory biock "0" as
event marks of different shapes. Then, transfer them into the memory
block "1" or "2"., If the data transferred to the memory block "1" or
"2 js displayed together with the data in the memory block "0", the
courseline and the chart as shown on page 3-3, Fig.3-1 is provided.

Usually, for storage of the chart. it is recommended that it be allocated
to memory block "2", Also, shape, color and size of the marks should
be properly assigned to merk different objects, such as land contour
with event mark " O ", lighthouse with event mark " [ ", etc.

S8ince the number of positions which can be used for drawing a chart is
limited to 500, there is & shortcoming if the map is expanded from that
utilized for -chart making, the secreen displays only part of the 500
points. On the contrary, if the map is contracted to display a larger
area, the drawn-up chart will shrink into a part of the sereen. To
avoid this inconvenience, when the data recorder (option) is provided,
it is recommended that charts are drawn up in various areas and scales
and recorded on the cassette tape 80 that a wanted one can be
displayed whenever necessary.

When it is desired to draw a chart by utilizing a greater number of
event marks, the memory blocks "1" and "2" can be used together for
storing a chart. This allows one to draw a chart of 1000 event marks
of 21 kinds (3 shapes x 7 colors).
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3-2. Application to a Bottom Trawler

In botton trawl fishing, a good fishing area is trawled many times,
repeating the same course and taking care not to damage the trawl net
by a shoal and a reef.

If the best trawling course displayed on the screen is stored in the
inemory block "1" or "2" together with event marks showing shoals and
reefs, the ship can trace exactly the same course at any time, avoiding
the reefs and shoals. This can provide substantial improvement of fish
catch.

In this application of the VIDEO PLOTTER, since the ship takes alnost
the same course many tines, if all of ship's courselines are plotted on
the screen, they overlap one after another and can become confusing.
To aveld this, it i3 recommended to set presct switch 2-2* to "OFF"
and the PLOT INTERVAL switch to "HOLD" so that only the ship's
mark is displayed with the courseline eliminated. See Fig.3-2,

»; Refer to Apeendix 1.

Application to a Purse Seiner

In purse selning the VIDEQO PLOTTER can be used to decide the way of
net shooting, considering the starting point of the net relative position
of the net and reefs, direction of ocean current, etc.

Fig.3-3 oh page 3-4 illustrates that the skiff boat is released at the
point of event mark {1, then the ship Jds maneuvered by observing the
courseline on the screen so as to surround the fish on an outcrop
shown by event mark previously entered. The VIDEQ PLOTTER ig
very useful for this application since it enables fishing operation even
in thick foggy weather.

Application to Tuna Long-Line Fishing

In long line fishing, the length of the main line and its location is
represented by a ship's courseline which is displayed on the screen
when the long line is set into the sea. If this courseline is stored in
the memory block "1" or "2" together with buoy marks entered in the
form of event marks, direction of ocean current and location of current
rip can be judged by its comparison with the ship's courseline which is
displayed when the long line is hauled from the sea. Also if the place
where the tuna is caught is marked by using a different shape of event
mark after each set, the accumulation of this data helps to determine
good fishing zones. See Fig.3-4,
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SATELLITE Fix
MAH(\_

Y

COURSELINE

a1

EVENT MARK. OWO
% o
COAST LINE S 7 NDESTINATION
— {(Memory Block 2) % MARK
‘ LAGHTHOUSE !

oN

?’-—smp's POSHTY

/

- TIME MARK

Fig.3-1 Example of Overlapped Presentation
of Chart and Courseline

EVENT MARK
{(Memory Block 1)
xxx
PAST COURSE
(Memory Block 1) Sea note,
EVENT MARK
(Memory Block 1) xx\kxxxxx
\ B i
1
X EVNT MARK
H K (Memory Block 1)
!
Z N sHipts POSITION
,(xxxxxxxxx’g
1 ™ EVENT MARK
(Memory Block 1)

¢

Note; Coursaline In the memory block “I" and "2" are displayed

in solid line as standard.

However, the coursaline can

be praset internally to display with ™" marks,

Fig.3-2 Example of Display in Trawling QOperation
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. SKAFF BOAT

{Memory i':‘z‘”//\‘

SH1P
/ " outcrop
(Msmory Blaock 0)

TIME MV

Fig.3-3 Example of Purse Seiner Operation

F13H HAULING

AN

FANISH OF
SHOQTING
(Memory Block 1)

x

=)

fﬂj‘

PAST cou%sa x|
(Memory Block 1)« of BUOY
| 50X (Memory Block 0}
BUOY X
(Memory Block 1) xlj‘ ™ TIME MARK
N, x€ :
jm
ol N
.. CURRENT COURSELINE
f SHIP (Memory Block 0)
Anlx
Y

Fig.3-4 Example of Display in Tuna Long-Line Fishing
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CHAPTER 4. OPERATION WITH MT-100 MAGNETIC TAPE DATA RECORDER

Courseline and event/waypoint marks can be stored in the data recorder
MT-100 for later playback. Fundamental operation of the GD-2000 for this
purpose is given here and detailed operating instruction for the MT-100 is
given in the separate manual,

— I MY CONTROL [=1—

O*MT{ [MT-’O

Ty

1+MT| | MT+1

5

28+MT| |MT+2

PAUSE

N Phaia ~No. 1397

KEYLOCK switch

Fig.4-1 Control Panel with flip-down cover opened

4-1. Recording

1) Turn off the KEYLOCK switch on the GD-2000 sub-panel.

2) Press touchpad [0-MTI, [1-MT], or [2-MT] depending on what

3

1)

memory content is to be stored into the MT-100.
NOTE: Recording is not possible in the radar mode of the GD-2000.

Set the MT-100 Function switch to WRITE. Push down the start
switch. Tape counter light and MT Control Lamp flicker indicating
that the data is being written into the tape. When the dats is
transferred to the tape, the MT Control Lamp ceases flickering and
the memory address is displayed on the screen and in the MT-100
tape counter. Note the address for later reference.

Make sure you return the KEYLOCK switch to ON unless more data
is to be stored immediately.



4-2. Playback

Similar to recording, the playback requires the combined operation

of

the MT-100 and GD-2000.

1)

2)

Set the GD-2000 as follows.

Turn off the KEYLOCK switch. Press touchpads [MT-0], [MT-11,
or [MT-2] depending on to which memory block the data is to be
played back inte. Confirm that the Read Lamp goes on.

Operate the MT-100 as below.

Set the Funetlon switch to READ. Set the data address to be
played back by using the Counter Set gwitch. Push down the Start
switch, and the Start Lamp will begin flickering telling that the data
is being transferred to the GD-2000 memory block. Tape counter
light and MT Control Lamp will flicker, too.

Playback Rate

The MT-100 satores courseline data as a series of dots at selected
plotting intervals, and plays back these stored positions at the rate
shown below.

GD-2000
Plot Interval Switch Playback Rate (Interval)
5 sec 0.25 sec

10 sec 0.5 sec
30 sec 1 sec
1 min 1.5 sec
2 min 2 sec
5 min 2.5 sec
10 min 3 sec
30 min 3.5 sec
60 min q sec
HOLD sTOP
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APPENDIX 1

PRESETTING ON GD-2000 (INTERNAL PRESETS) --- These should be done

1. Colors of own ship énd cursor lines

by & qualified electronie

technician.

The preset switches (1) and (2) are provided on the p.c.b. "IF" for the
selection of colors of own ship and cursor line respectively,

identifled by the numbers on the switches shown below.

The color is
To gain access

to the switches, open the control panel by loosening two control panel

fixing bolts

14P0045(CPU-1)

at both sides,

14P0046 (CPU-2) Preset Switch 4

14P0048(CPY-3)

Preset Switch 1

Fig.1

2. Others

Preset Switch 2

we W Ws W

h h Sl MO O

White
Light blue
Purple
Blue
Yellow
Green

Red

The following items can be preset with respeotive switches ineide the

GD-2000 as follows.

Refer to Figs. 1 and 2 for parts location.

self-check

* Switch Factory
Ttems humber Setting
1. Display of satellite fix 1-1 OFF (Yes )
2. Display of ac good satellite fix 1.2 ON Yes;
3. Display of satellite fix in naviga- 1-3 ON (Yes
tion states other than DR
4. Range of approach atarm, 5/1ln.m. 1-4 ON (5/1n.m.)
(standard) ar 1/0.2n.m.
5. Display of courseline during "HOLD® 2-2 ON (Yes)
period
6. Display of courseline in line or 2-3 ON (Line)
"x " mark on the memory (1) and (2)
7. Display of the courseline with its 2-4 OFF {Yes)
color erasing
8. Japanese Version/English Version 2-5 ON (English}
9. Display of time mark 3-2 OFF (Yas )
10. Factory use 3-7 OFF
1t. Performing of Y-RAM check during 3-8 OFF (No)
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Switch 1 gﬁﬁﬁ]gﬁﬁﬁ

Switch 3 ﬁ

H Photo Ma.1367

Fig.3(e) p.c.b. 14P0048(CPU-3)
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INSTALLATION OF VIDEO PLOTTER CONTROL UNIT GD-2000

The video plotter control unit, GD-2000 is supplied with the installation
materials listed below.

Table 1. Installation Materials

No.[ Name Description Code No. | Q'ty |Remarks

1 |Cable 14-73(10.13,13-8.12,12P) 004-306-140 | 1 pc.
(VV-5-7/06.18(TA)x18P

*1.7m* with connectors)
2 |Cable 14-74 10P GD-2000C 004-306-150 | 1 pe.
(CO-SPEVV~SB-~C 0.28qx5P
*5m* with HI10P-SHF-AA)

3 |Cable GD-2000C (VCTF-1.25x%2C 004-306-210 | 1 pe.
*3.5m* with 16P2B) .
4 |NH connector [14-7%,76 GD-2000C 004-306-260 1 1 set
Kit (H16P-SHF-AA and H13P-
SHF-AA with 150cm wires)
5 |Label *MT* 14-011-5515 841-155-150 | 1 pe.
6 |Label *GD* 14-011-5518 B41-155-180 | 1 po.
7 |Hex. Baolt M8 x 20 (SUS304) 000-862~147 | 4 pes.
8 |Flat Washer M8 000-864-130 | 4 pes.
9 |Spring Washer| M8 000-864-262 | 4 pcs.

The control unit can be installed for either piggyback mounting with the
color display unit CD-140 or for stand-alone mounting.

Fixing Bolts for
Cotor Display
(CD-140) ' .

Control Panel
Fixtng Bolt

N Photo Mo, 1342 I 40 .
@y Mounting Base

Fixing Bolts for

Control Unit Fig.1 Piggyback Mounting with
{GD-2000) Color Display(CD-140)
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1. Mounting of the Control Unit

The contrcel unit can be mounted on a table-top, bulkhead or overhead
Since the unit is supplied for table-top mounting, local wmodification
should be made for bulkhead and overhead mounting as below. When
mounting the control unit, use the mounting base attached to the bottom
of the control unit at delivery. The mounting base can be removed easily
from the main chassis by loosening two fixing bolts. See Fig. 1.

Choose the mounting place, taking into account the following points.
Refer to the page D-1 for dimensions of the unit.

a) Allow at least 150mmn of clearance for cabling behind the control unit.

b) Mount the unit so that it never pgets sprayed with salt water from
open ports or hatchways.

¢) Do not mount it near heat sources such as heaters, stoves or exhaust
pipes.

d) Reinforce the mounting place, if necessary. The unit weighs 30kg.

Fix the mounting base at the location selected with four woodscrews or
bolts.

It is recommended that connections on the control unit is made prior to

securing the unit to its mounting base.

]

Conversion from table-top to bulkhead/overhead mounting

The control unit is supplied suitable for table-top mounting. When con

version to bulkhead/overhead mounting is required, follow the procedure
bhelow.

1) Open the control panel after loosening the control panel fixing boilts at
both sides. See Figs.l and 2.

2) Disconnect temporarily the muliticonnector(flat cable) on the control
panel p.c.b. and separate the control panel from the main chassis
together with its brackets by unscrewing eight bracket fixing screws.
See Fig.3.

3) Turn the control panel and brackets upside down.

4) Loosen six screws fixing the key board and refix the key board
upside down.

5) Interchange the top cover with the bottom cover, and put the
mounting base on the other side (on the top) of the chassis,
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Bracket

Bracket Fixing BN\ Bracket Fixing

Screws{x4) Screws{x4)

Key Board

Fixing

Screws(x3)
Key Board Fixing
Screws{x3}

Multiconnector to be disconnected
Fig.2 GD-2000 with Control Panel opened
Mounting Base Bracket

Control Pane)

e

—

. ._.-_-:7..?__".”_'

Main Chassis&———

U o N
B

1
T
b

.

1

'

i

¢

J

Mounting Base (Left Side View) {Left Side View)

Fig.3(a) For Table-top  Fig.3(b) For Bulkhead/Overhead

2. Piggyback Mounting with Color Display Unit CD-140

The display unit can be mounted on top of the control unit. Separate
the mounting base attached to the bottom of the display unit by loosening
two f1x1ng bolts. Undo four screws on the top panel of the control unit
where the mounting base is fixed.
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GD-2000

MT

NAYV  RAD RAD  MIX G0

(J43) (J44) (045) (J46) (J47) (J48)

CIF Board
(14P0052)
Power Connector
“PW INY
[
g Fuse
N Phalo No,1368 /
Grounding
(Copper strip) Fig.5 Rear Panel 'of

2)

3

4)

GD-2000

Navigation Data to the GD-2000

Navigation data as well as position data should be supplied to the
connector "NAV" on the board CIF in GD~2000. The cable is supplied
with a connector plug factory-wired at GD-2000 side. For fabrication
at the navigation equipment side. refer to the respective operator's
manual or installation manual.

Power Supply for GD-2000

Ship's mains (DC18 to 42V) is supplied to the power connector "PW
IN" at the rear panel. {(Positive: white core, pin #1 and Negsative;
black core, pin #2)

Grounding

Grounding should be made firmly with copper strap supplied. See
Fig.5. '
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APPENDIX 3

MODIFICATION OF COLOR DISPLAY CD-140
FOR COMBINATION WITH GD-2000

The following modification is required only on the color display CD-1460
having serial number 887-0136 and before, when combining with the
GD-2000. The modification kit i8 supplied together with the GD-2000,
production in November, 1982 and before. For the GD-2000 having the
serlal number 429-0105 and after, production in Decamnber, 1982 and after,
the modification kit is not supplied and should be prepared separately.

Modification Kit

1) PROM's having programn version number 04 or after, 3pos.
2) Diode, DFGIB8 (Code No.000-136-013), lpe.
3) Ceramic Capacitor, 470pF, 50V (Code No,000-251-703), 1pe.

1, Add the .diode to isclate +5V line from that of GD~2000 on p.c.b. 03pP4758
ag bhelow.

1) Scrape 3 to Smin of the resistant coating from copper foil at @ on
the soldering side.

2) Cut copper foil leaving a gap of 1 to 2.5mm at . .

3) Solder diocde (Type; DFG1BS, Code No.000-136-013) between poluts @
and @ as shown in Figure 1. Anode side of the diode i8 connected

to the point .

+5¥

E> ADDED /
{DFOIBNG)

After Modification

(® Scrape resistant coating off,

L) ll Cut copper foil,

g

o (3

(u10)  (clo} (u9) Fig.1 Soldering Side of

i ¢ O=0 g i 000 p.c.b. 03P4756
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2. Add the 470pF., 50V, ceramic capacitor between #4 and #6 of Ull on
p.c.b. 03P4756 to keep the picture stable.

Put insulating wvinyl tubes on both leads before soldering. Fix the
capacitor body to the board with s little adhesive.

1
",\Tube ! L\J

RPEI10CH471J5(
47CpF, 50V

Fig.2 Soldering Side of p.c.b. 03P475§

3. Replace PROM's (U860, US1 and U75) with new ones containing program
version number -04 or after on CPU board, 03P4757.

nip No.1 Chip Ne.’
Caip o g Program Number

'6354928)

¢ RECRA l Lot
{ t
i //
: i ion Number
Chip No.3 Chip Number version fu

Top View of PROM

Fig.3 CPU Board(03P4757)
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