. Move cursor to desired item
* by pressing arrow key.

. Changes the contents corresponding
2 tothe item selected.

1. Display of GPS satellites being received

2. Navigation calculation
Setting Loran C chain and secondary stations
Setting Decca chain
Automatically calculating route for a great circle navigation
Calculating distance and bearing between two memory points

3. Alarms
Setting range {proximity, anchor watch, cross track error, CDI; and
houndary)
Setting boundary line
Setting differential GPS alarm

4. Correction

Position correction

Applying magnetic correction compensation
MENU Time difference setting

—C

ow
o =
=

5. Setup of navigation information
Selecting speed and distance unit
Selecting altitude unit
Selecting position display {lat/lon, Loran C LOPs or Decca LOPs)
Selecting navigation mode (great circle navigation or thumb line navi-
gation)
Selecting external data input and display mode

0183 EDIT Gyro log data: GRA-20A

Depth: Echo sounder

Loran C LOP or Decca LOP: Navigator

Latflon; Navigator

Changing the LAT/LONG display digits (between 0.001' and 000001")

6. Interface setup
Selecting input format
Selecting data input connector
Selecting output format
Selecting output log pulse ratio

MN—=OWOWOSIOOTWrN —
PCOMANALZSIr-m
12 mOoOmMmIcCw
mFrZ -
- P
O—>» —A-

moO -

Z._.

WIZEZUO—Z0>00
MOPS P20 >T
OHdARDC MmM—ToIDO

om
=

7. GPS setup
Setiing altitude
Selecting position averaging factor
Setting HDOP mask value
Setting PDOP mask value
Setting elevation angle mask value
Selacting positioning mode
Selecting DGPS mode
Setting DGPS time-out

8. Selection of geodetfic datum

9. Editing of NMEA-0183 format

10. Display and editing of positior memory data

11. Display and editing of route and boundary memory data

12. Selecting beacon station {frequency and bit rate)

@or optien items 10 and 11, see pages 14 1o 19. )
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. Move cursor o desired item
* by pressing arrow key.

. Changes the contents corresponding
* 1o the item selected.

Every press of the keys changes the channel
(CHlt04,5t08,and 9to 11).

7 CDisp]ay the navigation setup screen)
.-;(Movc cursor to 1. GPS STATUS row)
(Select MENU mode. )

SV STATUS

GPS satellite number being received _ h GPSFIX
CH
SIN of satellite signal being received No. 372 20 4 03
Avalue from 100 20 is usually displayed ™~ g /N 10 12 10 17
when the elevation angle is 10° or more. ELV 7 4 30 10 55
| oo Aazr 181 41 318 130
Elevation angle of satellite being received TOTAL SV 24
Azimuth of satellite being received ” VISIBLE SV 07
5Hz

Total number of satellites
(currently available to use) HDOP 2.1

[ \ XTAL OFFSET 40,

N\

[Number of satellites that can be J HDOP value (for 2-dim. positioning) {F requency error ofireceiver crysta}

received (above the horizontal ing) i PDOP value {for 3-dim. positioning) Normal range: 20 to 80 Hz

If it exceeds the DOP limit, the positioning is suspended.|\ Center vaiue: 50 Hz
The large value shows the reduced accuracy.

The unit of measure for velomty distance to waypoint (or destination), trip mileage,
scale factor of plotter screen (PLOT mode), and plotting interval can be changed by
the following procedures:

W(Every press of SEL key changes the unit of measura
( Move cursor to NAV UNIT. )

Display the navigation information screen.)

(Move cursor to 5. NAVIGATION.) ' NAVIGATION E

Cursor

NAV. UNIT

@_elect MENU mode.) ANT. H UNIT m
POSITION L/L

SAITLMODE GREAT CIR

EXT. DATA DEPTH fm

LAL UNIT 0. 001

Rotation of the unit of measure
|—>nm, kt—km,kmh—-sm, mph—>-|

Equivalent
1 nm: 1.852 km
1 sm: 1.609 km
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Move cursor to desired item
by pressing arrow key.

Changes the contents corresponding
to the item selected.

Selected datum

- Cursor
The datum is factory-set to WGS-84 for positiening your location. However, various sea

._ / ——

charts based on different datums are used all over the world. When required, the same da- DAT L{ M

tum as your sea chart can be specified so that your position is displayed based on the newly  WGS—8 4

specified datum for compensation. S—

For setting datum, refer to the Appendix A .... Local geodetic systems on Page 76.

Domestic: Select 00 : WGS-84, 22 noKYe
04. ALASKA CANADA
05, EUROPEAN 50
06. AUSTRALIA 84
07. SOUTH ASIA
08. SOQUTH AMERICA
09. GREENLAND

5
N/

W (Djiszlay the selected da

CMove cursor to the desired datum)
Display the DATUM screen)

(Move cursor o 8. DATUM)
Gclect MENU mode. )

=) Press either arrow key to forward
;5 or backward the display page.

hanging the coordinates for

Position data can be displayed either Local C LOPs {or Decca LOPs} or Latlon. It can be se- ( Rotation of th di
lected by the following procedure. otation of the coordi-

For Loran C LOPs display, make sure to perform the operation of "Changing the combination of L nates for position display

Loran C chain and secondary stations” below. For Decca LOPs display, perform the operation of | L/L—»LOP—*I :
"Changing Depca chain" below.

Every press of SEL key alternates the coordinates
between LIL and LOP.
(Move cursor to POSITION. ) Curs\or
Display the navigation information screen.) NAVIGATION
NAV., UNIT k t
(Move cursor to 5. NAVIGATION. ) ANT. H UNIT \m'
(Sefect MENU mod SAlLmobe  on A
. o SAILMO GR CIR
elect mode ) For switching between Loran C LOPs EXT. DATA DEPTH fm
and LOPs, see page 60. L/L UNIT 0. 001

Present position data in Lat/lon, permanent memory position data in Lat/Lon (with mark), instant memory position data (with event
mark), can be displayed in Loran C LOPs by the following procedures:

Enter 4-digit Loran C ) ("Enter the uppermost digit of
chain number. the two secondary stations.

(Move cursor to CHAIN row. The Loran C chain number and the upper—
@play the navigation calculation scree D most digit of two secondary stations are set
( Move cursor to 2. CALCULATION. ) Cursor
@electMENUmode.)' CALUCULAT/ION
. Press either arrow CHAIN EJ970—3—6

key to move cursor CALC ROUTE AUTO
back one space. 012 N 35 37.900
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. Move cursor to desired item

. Changes the contents corresponding
* by pressing arrow key.

* 1o the item selected.

: If the following procedure has been made, the Lat/lon data can be converted into Decca LOPs data and displayed.
These data includes the present position, any memory position (Stored mark}, and memory position {Event memory) calculated by GPS.
Manual selection of Decca chain

f;i]

W(Dlsplay MANUAL letters. ) W ( elect a combmatlonj
of secondary stations

(Move cursur to CHAIN row. ) C Enter 2-digit Decca cham
Display the navigation calculation screen. )
( Move cursor to 2. CALCULATION ro@ CWSO"
CALUCULAT/ION
@e]ect-MENU maode. )
. Press either arrow CHAIN 43-R6
- - | key to move cursor CALC ROUTE Aufo
~ back one space. Chain Aumber
_ Combinationof
Automanc select;on of Decca chain Curso?econdary stations
s : ’ CALUCULAY/AON |
s '{} CHAIN [YTERS 43—RG
W(Display AUTO letters. ) CALC ROUTE Ayfo /
(Move cursor to CHAIN row) Chain nurber
| - Combination of
Display the calculation screen) secondary stations

( Move cursor to 2. CALCULATION row. )
@elect MENU mode. )

Initial setup: 0.001°

The followmg operatlons enable to dlsplay the ]ahtude and !ongltude of present p051tton up to 0.0001 mmute.

L/L display digits

switching sequence
|—*0.001—*0.0001—~|
(Bvery press of EBL key switches 0.001" and 0.0001 D
(Move cursor to LL UNIT) (NAVIGATION
Display the navigation setup scre@. NAV. UNIT nm, kt
ANT. H UNIT m
((Move cursor to 5. NAVIGATION. ) POSITION bt o
EXT. DATA DEPTH fm
(S‘_,elect MENU mode) L/L UNIT
4 NAV1, NAV2 screen h Cursor
. OFF OFF h , ; - ™
Sample displays OFF N ° . If you select 0.0001_, the latitude and longitude data
when 0.0001 is YH2. LOFE. .k » of GGA sentence will also be oufput in 0.0001" in the
lect d: Output Data Format 0183, (However, the data is
selected: available only for DGPS measurement). y)
10. 2kt]|270. 5 | display
STG . XTE PDIST
. . nm - nm
. J
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Move cursor to desired item
by pressing amow key,

-1 . Changes the contents corresponding
1" tothe item selected.

Ny Range limit for proximity alarm: 0.00 to 9.99

The alarm can sound with the letters PROX flickering when your vessel arrives at the C/UFSOF

specified waypeint. This alam range can be set by the following procedures: ALARM.

To activate the proximity alarm, highlight the letters PROX on NAV 1 or NAY 2 mode

diSp|ay PROX E. 05nm

: ANCW 0. 05nm

C. 05nm
30. 0°
. 10nm
01—00:49
0

(The specified alarm range is set)

Enter alarm range by numerical keys.)
CMove cursor to PROX row. )

[ setting 0.00is invalid |

Display the alarm screen.)

(Move cursor to 3. ALARM.)

(Select MENU mode.) . Press either arrow
| key to move cursor

* back one space.

~ Setting anchor wa larm range Range limit for anchor watch alarm:

The alarm sounds with the letters ANGW flickering when your vessel shifts out of the speci- ~ 0-00 10 9.89

fied range. This alarm range can be set by the following procedures: ALARM
To activate the-anchor watch alarm, highlight the letters ANCW on NAV 1 or NAV 2 made
play. | ANCW —J. 05nm
Cursor —T—XTE 0. 05nm
30, 0°
0. 10nm
01—00:4¢
0

(The specified alarm range is s@

Enter alarm range by numerical keys.)

(Move cursor to ANCW row.)
(Display the alarm screen. ) (_setting 0.00is invaiid )
( Move cursor to 3. ALARM.)

(éelect MENU mo'de)

. Press either arrow
key to move cursor
back one space.
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iMove cursor to desired item
by pressing arrow key.

* tothe item selected.

. Changes the contents corresponding

The alarm sounds with the letters XTE flickering when your vessal deviates from the course

Range limit for cross track error alarm:
0.00 to 9.99

Cursor
to the waypoint specified. This alarm range from the course can be set by the following ALARM S
procedures: PROX 0./05
To activate the cross track error alarm, highlight the letters XTE on NAY 1 or NAV 2 mode ANCW of o5 : 2
display. . 05nm
. 0°
Onm
00:49

( The specified alarm range is set)

Enter alarm range by numerical keys. )

( Move cursor to XTE row. )

Display the alarm setup screen.)

(Move cursor to 3. ALARMD

., Press either arrow
1 key to move cursor
back one space.

<§e1ect MENU mode. )

[ Setting 0.00 is invalid |

DI alarm range

The CDI alarm can be set by the following procedure. if the CDI (course deviation angle)

CDl setup range: 00.0° fo 45.0°
Cursor
/

between the present position and waypoint exceeds the preset value, the buzzer sounds and
CDi letters flickers.
To activate the CDI alarm, display CDI fetters on NAY 1 or NAY 2 mode screen.

ALARM

PRCX a./08
ANCW 0/ 05
XTE 0L 05
CD1 0. 0
BDY 0. 10
BDY SETO01—G
DGPS OFF

nm
0:49

(The specified alarm range is set)

Enter alarm range by numerical keyD

(Move cursor to CDI row. )

Display the alarm setup scrcen)
@/Iove cursor to 3. ALARM.)

@clcct MENU modc.)

., Press either arrow
| key to move cursor
“ back one space.

[ Setting 0.00 Is invalid )
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. Move cursor o desired item

: ‘ﬁg_m] . Changes the contents corresponding
* by pressing arrow key. g ]

* {othe item selected.

" Boundary alarm setup range: 0.00 to 9.99

The boundary alarm function provides an audible alarm when the vessel enters the pre- C}JFSOV

set alarm range of a dangerous area such as shallow, wreck, and coastal line. Atthe ALARM

same time, the BDY letters blinks. PROX ' 0. fosnm

To activate the boundary alarm, display BDY letters on NAV 1 or NAV 2 mode screen. AN CW ofoenm
0/ 05nm
3/0. 0°
M 10¢nm
01-00:49
0

CT he specified alarm range is set)

Enter alarm range by numerical keys.)

(Move cursor to BDY row. )

(| Setiing 0.00is invalid )

Display the alarm setup screen)
( Move cursor to 3. ALARM. )

. Press either arrow
| key to move cursor
~ back one space.

CSelecl MENTI mode. )

The boundary line should be established by the following procedure beyond using boundary
alarm. To do.so, enter the route memory number and point number on the route. For route
entry, see page 17.

CMove cursor to BDY SET row)

Dis.play the alarm setup screen)
CMove cursor to 3. ALARND
@elect MENT mode. )

Press either arrow
1 key to move cursor
= back one space.

C]j;Zundary lines are entered)
Enter point number (00 to 49) of the boundary end point by numerical keys. )
E

nter point number {00 to 49) of the boundary start point by numerical keys)

Enter route number (00 to 19) for boundary lines by numerical keys. )

46
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. Move cursor to desired item

1. Changes the contents coresponding
* by pressing arrow key.

* to the item selected.

Sea chart

Position after corrected

I \
Position can be shifted by

correction function | f

L ]
Fixed position by GPS

The position in Lat/lon or Loran C LOPs can be
corrected, if necessary, by performing the follow-
ing procedures: '

1| Correcting present position in Lat/fon
When the present position is shown as Lat/lon value, it can be corrected by the following:

ICOMPENSATION ’

P. P D 0 00. 133

W 0" 00.148
MAG. C AUTO + 8"
T. ZONWE +098:00

@eady to enter latitude N or S.)

Display the compensation setup screen.)
( Move cursor to 4. COMPENSATION. )
@elect MENU mode.)

Cursor

Loriﬁw;
o

(Specify latitude Nor §. ) [Enter 7-digit numbers by numericai kest

The number must be less than 90°00.000".

or

<{41w

(Specify longitude E or W. ) J

Enter 8-digit numbers by numerical
keys. The number must be less than

Latitude and longitude
compensation value is
displayed.

., Press either arrow 180°00.000"
- | key to move cursor
back one space.
Present position Entered position Compensation value
Lat N 35°37.893 Lat N 35°37.700 Lat S 0°00.193
Lon  E 139°43.348 Lon  E 139°43.200 Lon W 0°00.148
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. Move cursor to desired item
by pressing arrow key.

. Changes the conients corresponding
* tothe item selected.

2| Correcting present position in Loran C LOPs
When the present position is displayed in Loran C LOPs, the position can be corrected in Loran C LOPs.
Enter 6- dlolt correct LOP of secondary station 1 by
numerical keys,
Ready to enter Loran C LOPs. )
Display the compensation setup screen) . Press either arrow
& key to move cursor
((Move cursor to 4. COMPENSATION. ) - back one space.
(Select MENU mode. )
COMPENSATION
P. P ER000O071. 1
—00001. 5
MAG. ¢/ AUTO -+ 8
Enter 6-digit correct LOP of secondary LOPs compensated is dis- T ZONE +09:00 |
station 2 by numerical keys. played.
Cursor
Present position Entered position Compensation value
Secondary station 1  35518.9 usec | Secondary station1  35520.0 usec | Secondary station 1 + 00001.1 psec
Secondary station 2 60387.5 psec | Secondary station2  60386.0 usec | Secondary station 2 - 00001.5 psec |
3| Correcting present position in Decca LOPs
When the:present position is displayed in Pecca LOPs, the paosition can be corrected in Decca LOPs,
Lane Centilane
nter correct LOPs in the order of lane and centilane of
secondary station 1 by numerical keys.
Ready to enter Decca LOPs. )
Display the compensation setup screen ) Press either arrow
key to move cursor
( Move cursor to 4. COMPENSATION. ) batk one Space,
(‘Select MENU maode. )
Centilane -
e COMPENSATION
P. P E00:00:20
+00:00:19
MAG. ¢/ AUTO + 8-
T. ZONWE +098:00
Enter correct LOPs in the order of lane and centilane ) [ LOPs compensated
of secondary station 2 by numerical keys. is displayed.
Cursor
Present position Entered position Compensation value
Green 0G:30:62 psec Green 30:42 Green - -00:00:20 psec
Purple 0C:76:16 psec Purple 76:35 Purple +00:00:19 psec
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Move curser to desired item
by pressing arrow key.

. Changes the contents corresponding
“i * to the item selected.

gtie

Cor ) _
Clj)lplay the compensation setup screen)
Move cursor to 4. COMPENSATION. )
" Select MENU mode. )

When Lat/lon is displayed: When Loran C LOPs is displayed:

When Decca LOPs is displayed:

COMPENSATION COMPENSATION

P. P N 0° 00. 193 P. P +00001. 1

w 0° 00. 148 —00001. &
MAG. C AUTO + 8° uUuTo + 8
T. ZON +093:00 0g9:00

Shifted 1.5 psec toward master
Latitude 0.193 N and longitude station
0.148 W are displayed as cor-

i Shifted 1.1 psec toward secondary
rection value.

station

COMPENSATION

P. P ~00:00:20

+00:00:18
MAG. C utTo + 8
T. 20 +08:00

Shifted 0.19 lanes toward
secondary station

Shifted 0.20 lanes toward master
station

| =

écIrection value becomes zero.)

Display the compensation setup screen)
( Move cursor to 4. COMPENSATION. )
Select MENU mode. )
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. Move cursor to desired item
* by pressing arrow key.

* o the item selected.

Course and Steering (STG) are normally based on the true north. However, they can be displayed based on the magnetic north by
performing the following procedures;

GPS display

COURSE
000

Magnetic compass After compensated

. {89
@ (@@
008°

1| Automatic compensation

Initial setup : AUTO
Based on the world-wide magnetic field variations stored in the unit, bearing is compensated automatically. This compensation is

effective within latitude 75° latitude North or South. However, we recommend you compensate manually for minor magnetic de-
viation,

COMPENSATIO

N
P. P N 0" 00.
W 0" 0

= 3 (e 0
- 0.
i i MAG. C +
ﬁ T. ZONE/+09:00
W {_ Display AUTO letters.>

Cursor
(Move cursor to MAG.C row.)

Display the correction setup scree@
(Move cursor to 4. COMPENSATION. )

C‘S_elect MENU mode.)

2| Manual compensation

1.93
148
ar

Compensated value (from true north}

Compensation rotation
[*AUTO—~MANUAL—

Initial setup : 0°
(Setup range: - 180°to + 180°)

COMPENSATIO

N
P. P N 0°
0

MAG. C _
(Display MANUAL IettersD T. ZONE/+0 y
(Move cursor to MAG.C row) Cursor

Compensated value (from true north)
Display the correction setup screen.)

7y Press either arrow
(Move cursor to 4. COMPENSATION, ) P key to move cursor
back :
Gelect MENU mo@ Ack one space

Move cursor to either
+ or —,

50

ted value is set.

Select + |( Enter 3-digit numbers for com- ManuaIly compen-
or -. pensation by numerical keys, h)
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. Changes the contents correspanding
* tothe item selected.

Initial setup : m
. i . Cursor
The antenna height above mean sea level can affect on the accuracy of two-dimensional \
positioning. The height in meters or feet can be selected. NAVIGATIO
T NAV. UNIT nm, kt
ANT. H UNIT
. - POSITION L/L
\ v $AILMODE GREAT C!
ﬁ | EXT. DATA DEPTH fm

(Se]ect the unit of antenna height. )
(Move cursor to ANT.H UNIT row)

Rotation of antenna ‘

Display the navigation information setup scrccn) height unit
(Move cursor te 5. NAVIGATION. ) iy

@elect MENU mode. )

g

Initial setup : Om

The antenna height above mean sea level for 2-dimensional positicning mode can be Cursor

entered. We recommend you enter the antenna height as accurately as possible. The [e7s 7
error should be within 5 m. The more the antenna height error is, the greater the posi- \.

ticning error is. ﬁ{:’, E'R : GE 0 Om

H—DOP MASK 20
N T

(Antenna height entered is now set)

Enter 4-digit antenna height in meter above mean
sea level. For example, in case of 10 m, enter 0010.

(Move cursor to ANT.H row.)

@isp]ay GPS setup Scre@ <> ) Press either arrow
CMove cursor to 7. GPS. ) <2 7 key to move cursor
| back one space.

(‘Select MENU mode. )

. . . . o Initial setup : 3
The selection of the averaging factor may be required to eliminate fluctuations in present
position, speed, and bearing.
The higher the factor value, the less fluctuation. However, the information has the longer ANT. H .

. m

time delay and the lower tracking speed. Five averaging factor is provided. High: 5, low: AVERAGE
1. We recommend you select appropriate factor for your particular vessel speed. By H—~DOP MASK ?o
selting this factor, stable vessel speed and heading can be displayed. /

Cursor

{_ Specify the number of averaging factor)
(Move cursor to AVERAGE row. )

) Press ENT key to return to the
+4 previously selected factor.

Display GPS setup screen. )

Q\/Iovc cursor o 7. GPS. ) 1: During high-speed navigation
. 2: During medium-speed navigation .
: L on of -
{ Select MENU mode) 3: During normal-speed navigation ROta%lng factagf rag

4; Buring low-speed navigation
5: During very low-speed navigation

> 1—2—3—4—5—
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Move cursor to desired item
by pressing arrow key.

E SEL . Changes the contents corresponding
: 1 * totheitem selected.

positioning mode

When using your GPS in the sea or lake, make sure to select 2-dimensional (2D} mode
to minimize positioning error,

When four satellites are not visible or DOP value exceeds the mask value during 3-
dimensicnal pesitioning, 2-dimensional positioning is automatically selected.

(Select the position mod@
(Move cursor to FIX MODE row.)

Display GPS setup screen)
(Move cursor to 7. GPS. )

Initiat setup : 2D

GPS

ANT. H om

AVERAGE 1

H—DOP MASK 20

P—DOP MASK 10

ELV MASK 5°

FIX MODE [2 D} |
Cursor

Rotation of positioning mode

]—'2D—> 3D—-|

6clcct MENU mode.) r2-dimensional positioning: Position is fixed N
based on the antenna height set through ANT.H
of MENU mode screen.
3-dimensional positioning: The antenna height
from the sea level is automatically calculated based
Lon the positien fix data.

After changing 3-dimensional positioning to 2- dlmensmnal posi-
tiohing

Antenna height measured by 3-dimensional mode is displayed on
NAV 1 mode screen.

-

For changing antenna height manually, see "Setting antenna height."

By specn‘ymg DOP mask value, posmonlng error variations can be minimized. For rela-
tionship between DOP value and positioning error, see "GPS signal reception” on Page 5.
When lower DOP mask value is set, the receiving time will be shortened because the sat-
ellite combinations with the DOP value more than the setting one will be rejected.

Initial setup : 20

GPS

ANT. H Om

AVERAGE 1

H—DOP MASK

P—DOP MASK 10

ELVY MASK 5°

FIX MODE 2D
Cursor

R or ] :
= i o b o TT
H W CSpeciﬁed HDOQOP mask value is set. )

@nter HDOP mask value {00 to 99) by numerical keys. )

(Move cursor to HDOP MASK row)

Dlsplay GPS setup screen. )
(Move cursor to 7. GPS.

7 Press either arrow
=) key to move cursor

back one space.

(S_elect MENU mode‘)

52
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Initial setup : 10

By specifying DOP mask value, position fluctuation can be minimized. When a satellite | 55
combination exceeding the PDOP value setup is received, two-dimensional positioning is ANT. H om

selected automatically. AVERAGE 1
H—DOP MASK 20
P—DOF MASK a
ELY MASK 5
| FIx MODE 2D

Cursor

W CSpeciﬁed P-DOP mask value is seD

(Enter P-DOP mask value (00 to 99) by numerical keys.)
(Move cursor to P-DOP MASK row. )

Display GPS setup screen)
CMove cursor to 7. GPS. D

(Seloct MENU mode. )

Press sither arrow l
J key to move cursor

back one space.

Initial setup : 5°

Positioning by receiving the sateflites below 5° above the horizon often provides erroneous | 6 P S

pesitioning because of reflection of radio wave or interference with delayed radio waves. When | aAnT. H ¢m

elevation angle mask value is set, the positioning accuracy can be improved; however,the | AVERAGE 1

receiving time will be shortened because the satelite combinations with the elevationmask | H_D9F MASK 2

value more than the setting one will be rejected. ELV MASK
FIX MODE / D

Cursor

Select elevation angle mask value. Every time the key is
pressed, 0°, 3% 5°, 10°, or 15°is selected in this order.

CMove cursor to ELV MASK row.)
@isplay GPS setup screen)

(Move cursor to 7. GPS. j

Céelect MENU mode. )

Press sither arrow
J key to mave cursor
back one space.
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Initial setup : 00:00

tocal iime can be displayed by entering the time difference between Greenwich Mean Time)
GMT and LMT {Local Mean Time). Forthe time difference, refer to the drawing of the Time

Zones below.

COMPENSATION
P.

MAG. C AUTO
ZONE_EEC9: 0

b

Cursor

T.

P N o

[

Press when changing + or
for time difference.

Time difference
is now set.

> ]

(Move cursor to T.ZONE row.)

Display the correction setup screen.)

((Move cursor to 4. COMPENSATION. )

@elect MENU mode.)

to TIME ZONES below.

Enter time difference to the UTC (Universal
Time Coordinate) by numerical key. Refer

G

N

7 key to move cursor

Press either arrow W

back one space. )

+12 -12

+]1

+2

43

4

15

46 147 14+ 11

[0[89 [ |7

6 |5 |4

-1 10 1+

42

13

+4

i5

6. 1+7 148 140 1+101+11

#1212 \
The date line

Time zones

/12 12
The date line

54
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.. Move cursor to desired item

. Changes the contents corresponding
J+ by pressing arrow key.

- to the selected.

SEL!

is Differential GPS (DGPS)?

This system can improve the GPS pasitioning accuracy when beating near the coast.

Using DGPS requires a reference station at nearby location.

The on-shore reference station {existing radio beacon station} receives position data {measured by the GPS) and compares the known
position data of the station itself, calculates the measuring error based on this data, and generates the correction information. The station
sends the correction data (RTCM SC-104) using the beacon transmitter, and your NAVIGATOR receives it using the beacon receiver.
The NAVIGATOR eliminates the positioning error and improves the positioning accuracy. This accuracy is high when you are ciuse io the
DGPS station. Generally, the DGPS system can be used within 100 e 200 nautical miles from the reference station. (RTCM: Radio
Technical Commission for Maritime Service)

Beacon User
Reference transmitier .
. DGPS heacon GPS receiver
stafion antenn:i:_\ ‘J/J receiver antenna  antenna
GPS receiver l
antenna
Beacon transmitte
DGPS beacon ,
receiver GPS receiver
: o | A : ! DGPS navigator
a diff 3 ﬁtlal GPS (QGPS} DGPS mode indication

- On: DGPS positioning in progress
Upon se]ecttng the DGPS mode, the characters DGPS will appear on the NAV 1, NAV 2, NAV 3 | Blinks: Unsuccessful DGPS positioning

and Plotter screens. The characters DGPS indicate that the DGPS positioning is in progress. Off: Canceled DGPS positioning
. [

[ E RANGE XTE e T T w2
. qo—-04  zdnm D, 00nm Ao mANGE
. 4 > W “972 EVENT

§ 38145 2 " b MARK

38. 145 I N Nory o b EQT

43. 2£ 0| 4eney ¢ Lot JAa

COURSE | 3 . 08 L
270. 5 §9078F : e1sT,
. L8330 D nis-adno
TIME ARVL B nm cusahi g o b DL -2 4y |
§ T : @5 SPD 10. 2% iy - v
1 7" 05';“:“50 35?41 E%gg‘gg ;sg co. 2?0.5t E‘ﬁgg égg EE,D ;
NAV 3 PLOT PLOT

Initial setup: AUTO

OFF: Normal GPS posmomng takes place. DGPS ietters are not shown,
ON:  DGPS correction only. DGPS displayed during DGPS correction.
AUTO: DGPS correction takes pface when DGPS correction data is received,
When no data is received, the normal GPS positioning is automaticaily changing from DGPS positioning.

DGPS mode selection sequence

I—*OFF — ON — AUTO—~
Display GPS Set the ON or ers 0 ‘
setup screen. AUTO mode. ANT. H om
AVERAGE 1
@ove cursor to 7. GPS. ) @/Iove cursor to DGPS SET row. j H—DOP MASK 20
P—DOP MASK 10
ELVY MASK 5°
FIX MODE 2D
DGPS SET | OFF |
DGPS TIMEOU///10$ec
cursor
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[use.

setup screen.
(Move cursor to 12. BEACON.)

(Select the AUTO. )

[=Xo Lo —
ONITwCCZ

m =M » vm
- 3 -
—wm Zie=en

[

op” M m
odoZCE
o mxOHam

. Move cursor to desired item SEL Changes the contenis corresponding
_J* by pressing arrow key. = 1o the selected.
_ Selecting a beacon station | Initial setup: AUTO
A beacon station is selectable both in the manual or auto mode.
SE|EC"£IHQ astat: o 1 T Cursor Station number
In the auto mode, the sBeacdn T ’
latilude among all the stored beacon stations. S
Select MENU Display beacon
mode.

031

]
Fa

1

56

|
Y
Hz
ps
ID N
S/N
_ 0dB
Move cursor to station DATA AGE
selection column. j L. i o e
When the selected beacon station sends the beacon almanac (Message type No. 7), the received station data is stored in th
station number memory 021 to 030 as the beacon almanac data. This ensures an optimum DGPS positioning from the next
(Beacon almanac: Denotes frequency, bit rate and positioning data of a station adjacent to the currently selected beacon station.]
When sefecting a beacon station in the manual mode, specify the station number between MANU»‘I’«L Station number ~ Cursor
BEAEPN “”“T
e T T T STN[SEL
JU=5E : MANUA L 1
o STN NAME
= TURUGI ZK
FREQUENCY
309. OkHz
Select MENU Display beacon @e]ect the MANUAL) BIT gﬁg E
mode. setup screen. ID NO bs
Move cursor to STN SEL
{Move cursor to 12. BEACON. ) row S/N )
A ) .
- : DATA AGE
Station number (001 to 250) s
Move cursor to station|Enter station num- %;Icption from the
number row. ber (001 to 250) ||selected station is
by numerical keys. ||enabled.
Description of the|001 - 020: Numbers which can be registered by the user.
: 021 - 030: Numbers which are stored as the beacon afmanac data.
atl . . .
station number 031 - 250: Numbers stored in the ROM (worldwide beacon stations are stored).
= "BEAGON -
STN SEL
AUTO 031
STN NAME
TURUG I ZK
FREQUENCY
309. OkHz
BIT RATE
E 8.
Move cursor to
12. BEACON, l
Select MENU mode. ) :
IDNO.: ID number of the selected beacon station.
It appears as fong as the DGPS positioning is executed.
SIN: S/N value of the selected beacon station.
DATA AGE: Age of differential GPS data.

Ifit exceeds the specified timeout duration, the DGPS will be stopped.
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. Move cursor to desired item

Changes the contenis corresponding
J* by pressing arrow key.

to the selected.

(SEL):

ettmg’ DGP _' 1 Initial setup: 100 sec
Even if the position correctlon data is interrupted, the position correction will be continued for a duration of the specified timeout time,
based on the correction data received just before the interruption. Although the timeout duration can be selected between 10 and 180
seconds, the longer the time the less the positioning accuracy.

Move cursor to

1t il
Move cursor to DGPS | [ Enter a set value (010 to ]80 Set the timeout
TIMEOUT row. seconds) by numerical keys value. Cursor

7. GPS.
@lect MENU mode.) Display GPS setup scre@ GPS
ANT. H 0m
AVERAGE 1
- - H—DOP MASK 20
3 Press either arrow key fo o
. move cursor back one space, I g g E g ? f,\TA EQUT
: Initial setup: OFF
When the DGPS alarm is turned on, the buzzer will sound with the loss of the DGPS data. Rotation of DGPS alarm
EOFF—>ONj
ALARM
PROX 0. 05nm
ﬁ TT [ ANCW 0. D5nm
— — XTE 0. 05nm
Select MENU | Display alarm Lurn LUES alarm J cD | 3g. p°
[mode. ] 1 ‘ setup screen. ‘ Lon or off. eoy 0. 10nm
BDY SETO01—00:48
Love cursor to 3. ALARM. j ( Move cursor to DGPS. ) PeFs Cursor

hen a a beacon station is not stored or when revision take place in the data of a beacon station, reception from that station is enabled by
registéring the station data. The user can register up to 20 station numbers in the range of 001 fo 020.
Station number (001 to 020)

Select MENU Dlsplay beacon Move cursor to}{Select the|{Move cursor to)(Enter statlon num- |(Station number
mode. setup screen, STN SEL row. J(MANUAL. J|station number||ber (001 to 020 to be stored is
(Move cursor to 12. DGPS. ) . IOW. by numerical keys. selected.

Use N, §, E and W keys to move cursor which is used for][When entering all of four digits, cursor automatically
comment character selection and selection on the symbol table.\moves to bit rate column, so you need not press the key.

L _ Frequency (283.5 to 325.0 kHz at . 5 kHz mtervral)v
= @ stNuwm;s s =

Repeat at each character {or symbol) Upon storing station number,{Enter frequency of beacon station
selected {up to 8 characters are selectable). .

cursor moves to frequency(|by numerical keys (0 - 9).
(Move cursor to STNNAME. ) setup column,

‘-'ia-

3

vy

Blt rate _5_0__/_100/200) MANUAL Statmp number Cyrsor  Gursor
: ] éiE;EFNW' - | I BEACON
i ! ST STN SEL 01

NISEL
MANUA L MANUA
STN_ NAME STN
. _ | E— TURUG I ZK 2
Enter bit rate of bea-|Station data is registered) | FR g 8LQJ E B! (ktg FREQ
con station by numeri-||to receive signals from|| s17 RATE - BIT
- i H 200bps
cal keys (0-9). the registered station. D N6 b N
When selected an improper numbg_r, S/N S /N
return cursor to that position b 0dB R dB
using the arrow key. ATA AGE DATA AGE

[Bit rate: number of DGPS correction data items transmitted by a beacon station per second. )
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. Move cursor to desired item
by pfessmg arrow key.

lssl" . Changes the contents corresponding
Sl to the item selected.

The mput S|gnal format and connector can be selected by performlng the following proce-
dures:
When you connect , make sure to select input format.

INTERFACE

Initial setup : OFF

Rotation of data format

OFF—~183~—717—182
CJF{CZ*—JRC1 '—CIFj

IN FORMAT
IN CONNECTC
ouUT FORMAT

LOG RATE

Cursor

Spec1fy input connector
(DATA2 or DATA3).

ove cursor to IN CONNECT row)

Specify the format to use.)

Cursor

(Move cursor 1o [N FORMAT row.)
@isp]ay the interface setup screen. )
(Move cursor to 6. INTEHFA@

Note: Inputfoutput to/fform DATA3 connector
matches the RS-232C signal level.

DATA2
©

[eno DG

“@

Gelect MENU mode.)

DATA3

\
DATA1 DATASZ

DATAZ  ANT |

INTERFACE \ }

IN FORMAT
IN CONNECTC

ouT FORMAT 01
1

LOG RATE

. td ¢ :"nflrm the OUT;_format agam

Rotation of input
connector selection
i DATA 2—DATA 3—-|

The output 5|gnal format from DATA 2 and DATA 3 connectors can be selected by
performing the following procedures:

(Move cursor to OUT FORMAT row. )

@isplay the interface setup screen)
Q/Iove cursor to B. INTERFACED

éelect MENU mode. )

Notes: 1. Inputioutput tofform DATA3 matches the RS-232C signal level.
2. Select one of the following formats for NMEA-0183;
NMEA-0183-A: Short data frequency
NMEA-0183-B: Long data frequency

NMEA-0183-C: BOD+GGA+GLL+R0O0+SNU+VTG+WDC+WPL+ZDA (Version 2.0)

NMEA-0183-D: GGA+GLL+VTG+ZDA (Version 1.5)
NMEA-0183-E: GGA+GLL+SNU+VTG+ZDA+Rnn+WPL (Version 2.0)

Initial setup : NMEA-0183-A

Rotation of data format

The selectable signal format ditfers according
{0 the format selection.

Input | Output

OFF | 0183,0182, 717, CIF, JRC
0183 | 0183,717

0182 | 0182

717 | 0183, 7117

INTERFACE

IN FORMAT 018
IN CONNECTC DAT
148
0

ouT FORMAT

LOG RATE 1

Om}w

Cursor

(After setling OUT format, make s sure
o confirm the input format again, .

58
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Move cursor to desired item

» Changes the contents corresponding
by pressing arrow key.

to the item selected.

Selectin

Initial setup : 100

The log pulse rate obtained by GPS fixing can be set and fed to a echo sounder or marine Log rate rotation
radar for particular applications such as displaying vessel speed. The output signal level
is TTL. 100—200—400

H @pecify the log pulse rate to use. )
(Move cursor to LOG RATE row.) INTERFACE
Display the interface setup screen.) : “ g g ﬁwég T g‘l 18.2 2
OUT FORMAT 0183—A

Cursor

{_Select MENU mode) open collector of a photocoupler.

Move cursor to 6. INTERFACE.) LOG RATE 70 0 |
(Move [[The output is ONJOFF signal by D —

U CSelected sentence letter is reversely disp]ayed.)
(Move cursor to the desired sentence letter to be output)

SelectAorBofNMEA-OlS@ NMEAO183 EDIT
TYPE A
((Display NMEA-0183 format edit screen, ) DATA RATE FAST
SENTENCE
(Move cursor to 9. NMEA-0183 EDIT) Cursor\ AAM APB BOD BWC
5 it B 515 oLl
Select MENU mode. ; ODA RBMB RMC SGR
C (( Selected sentence letter is reverse@‘__ S ¥ ';5’ WDE WhL
X

KGP-931D OPERATION MANUAL - 01 59



. Move cursor to desired item
* by pressing arrow key.

* to the item selected.

The input data can be selected extemally by the following procedure. The entered
data can be displayed on NAV 1 mode screen.

@f[ove cursor to EXT. DATA row)

((Move cursor to 5. NAVIGATION. )

(Select MENU mode. )

Conversion of Depth unit
1ft:  0.3048m
tfm: 1.83m

Some echo sounders may require water depth adjust-
ment. (See mutual wiring diagrams.)

NAVIGATION

NAV. UNIT nm, kt
ANT.H UNIT m
POSITION L/L

SAILMODE GREAT CIR
EXT. DATA  [SiEE
L/L UNIT//0.00I

Cursor

ﬁ .
CEntered data is seo

Display navigation information setup screen)

Switching rotation of
entry data

. Changes the contents corresponding

ot
POSN. L/L

Vo1
POSN. LOP

DEPTH fm
Vot
LOG&GYRO
Vot

Display data Display on NAV 1 or NAV 2 screen

OFF

No external data is displayed.

POSN. L/L

The present position (latitude and longitude) is displayed.
Position data (latitude and longitude) must be sent from the Loran C or Decca
navigator.

POSN. LOP

The present position (Loran C LOP or Decca LOP) is displayed.
Position data {Loran C LOP or Decca LOP) must be sent from the Loran C or
Decca navigator.

DEPTH m

Water depth {meter; m) and temperature (°C) data from the echo sounder is
displayed.
Water depth and temperature data must be sent from the echo sounder.

DEPTH ft

Water depth (feet; ft) and temperature (C) data from the echo sounder is
displayed.
Water depth and temperature data must be sent from the echo sounder.

DEPTH fm

Water depth (fathom; fm) and temperature {'C) data from the echo sounder
is displayed.
Water depth and temperature data must be sent from the acho sounder.

LOG&GYRO

Speed (log} and bearing (gyro) data from the GRA-20A gyro-log interface is
displayed.
Log and gyro data must be sent from the GRA-20A gyro-log interface.

60
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Move cursor to desired item
by pressing arvow key.

. Changes the contents corresponding
* to the item selected.

(_Specify the course to use)

Changing havigat oge Navigation mode rotation )
The navigation mode can be selected by performing the following procedures: I“GBEAT CIR. — RHUMB LlNE_I

/

-

Great circuit:

Shortest course on a sphere.
Rhumb ling:

Straight course on a Mercator chart. Yy

@dove cursor to SAIL MODE row.)

Display navigation information setup screen.)
(Move cursor to 5. NAVIGATION.)
(S—elcct MENU mode. )

NAVIGAT | ON
NAV., UNIT nm, kt
ANT. H UNIT m
POSITION L/ L
SAILMODE GREAT CIR
EXT. DATA DEETH m
L/7L UNIT GREAT CIR
Cursor

s‘if -

The distance and bearing batween two points stored can be calculated and be dis-
played.

Navigation mode rotation
: [»ROUTE AUTO-—2-DISTANCE |

Move cursor to
CALC row.

“Enter group
number.

Enter point
number,

{ Move cursorto2.CA
(Display navigation calculation setup screen. ) (Move cursor to the start point set row. )

' CULATION.
If ROUTE AUTO is being displayed,
display 2-DISTANCE letters.

ENT Jo )

Select MENU mode.)
Enter group Distance and bearing between tw
number. points are displayed.

Enter point
_ number.
(Move cursor to end point set row. ) M
Entered start point is displayed.) Entered end point is disp]ayed.)

)

ove cursor to ENT row. )

Stored point number
CADNJUCULATION

\ CHANN 9870/3—8

&

012 N 35" 37. 900

Cursor

le during Latlon display

Entered group number of start point
Stored paint number

/

Stored group number of end point

/

E139° 43. 050
024 N 05 25. 190
E120° 34. 560

DIST 20098 nm—1—Distance from start to end point

ENT STG 220. 3*———Bearing from stari to end point

Note:  The distance between two points is calculated based on the above havigation mode
(great circle or rhumb fing).
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Move cursor to desired item
by pressing arrow key.

| . Changes the contenis corresponding
* to the item selected.

fculatin Or a yres havigation Navigation mode rotation

A route between two points in theddistance using a great circle navigation can be calgu- ROUTE AUTO—2-DISTANCE
lated. The waypoints {10 or 20 points) placed on the route is stored in a group. r —l

(Move cursor to the start point set mw.)

Move cursor
to CALC row.

Enter point
number.

Enter group
number.

Move cursor to
2. CALCULATION,

Select MENU mode.

(Display navigation calculation setup screen) Display ROUTE AUTO letters.)

W [Enter g% [Enter point] T W
| nomber. “number. o

CMove cursor to the end point set mw.) (Move cursor te the memory location row.)

Enter memory

aranm nit =T
groun nirmber,

Enter point

number,

Stored end point data is displayed. )

o 3 B ¥ : e ¥
il 1T
G‘,nter route numbeD (Distance and bearing from start point are displayed)

) (Move cursor to ENT row.)

Move cursor to the route
number set row.

Great circle navigation data from start to end points is stored.)

Shecify the ¢"vision of waypoints between stz-t and end [ 2ints.
Every press of SEL key switches division mode.

50 | Divides in every 5 degrees in longitude.
10D | Divides in every 10 degrees in longitude.
15D | Divides in every 15 degrees in longitude.
10P | Ecqually divides into 10 peints,

20P | Equally divides into 20 points.

Press ENT key to swilch 30P | Equally divides into 30 points.
counterclockwise (CCW). 40P | Equally divides into 40 points.

50P | Equally divides into 50 points.

Press SEL key to switch
clockwise {CW).

Stored point number

C;fSOF (_Display example during Latlon display )

CADUCULATION

Entered group number of start point
\ CHAIN 9370736 Number of waypoints for a great circle navi-

Stored point number
; \ LC |~ gation (10 points for 10P)
Stored group number of end point \\0 Y2 N 35 37,800

E139° 43. 0 ,
\0 54 N 05 2 90 | Stored route number after calculation

Stored group number after calculation m— E120° W
071—10F—00 . .
DIST 2098 nm———"lotal distance from start to end point

ENT STG 220. 3°——— Bearingirom start point to first waypoint

Note: When ROUTE AUTO is selected, the great circle navigation is automatically
selected regardless of specified navigation mode. :
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Troubleshooting Guide

G NAVIGATOR does not function propetly, check the following items. If the problem continues, call for service. j

Check the following points:

* Blown fuse

« Low battery voltage

« Poor contact of power cable to display unit

+ Poor contact of power cable to battery socket

Antenna cable

@ = Z .- @ Power cable Antenna cable
10810818V00  JBiackiead [ WARNING!
v Always tumn Off the power supply before replacing the fuse.

Check the following points.
» The antenna cable may not be connected securely between the antenna and receiver.
« |f signals not received or key operation not effective, try the following steps.

- (8]

Move the cursor to WP.
EVT MEMORY CLR.

1T

(Turn the power off.J

EI‘um the power on in a few secondsJ

Press ENT key to display
NAV 1 mode screen.

Move cursor to RETURNJ

( Press ENT key while letters GLOBAL POSITIONING SYSTEM
are displayed. The letters COLD START MODE appears. COLD START MODE
LANGUAGE
The operation above will not delete the position data stored in the memory. JAPANESE
The event memory position data, however, is deleted. The GPS unit begins LOP LORAN
so0 called, COLD START operation. In such a case, each parameter last
WP. EVT
set becomes default value. Therefore, you are requested fo enter each pa- MEMORY CLR YES
rameter for your particular application again.
Cursor RE T UR NjgyGe]
NAV DISP

The below screen appears for a
fow seconds after the power is

When the display unit {Logic} in
trouble, the screen messages

When the GPS receiver pro-
cessor {Logic) in trouble, the

When the beacon receiver unit
(Logic) in trouble, the screen
messages freeze as shown be-

turned on. freeze as shown below. screen messages freeze as
shown below. low.
GLOBAL GLOBAL GLOBAL GLOBAL
POSITIONING POSITIONING POSITIONING POSITIONING
SYSTEM SYSTEM SYSTEM SYSTEM
- =
ROM No. KM-B12 ROM No. KM-B12 ROM No. KM-B12
Check OK Check OK BEACON ERROR

When the display "GROBAL POSITIONING SYSTEM" freezes, contact us at a sales office or dealer.
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The below screen appears for a
few seconds after the power is

turned on.
GLOBAL GLOBAL GLOBAL
POSITIONING POSITIONING POSITIONING
SYSTEM SYSTEM SYSTEM ToNAV1,NAV2,NAV 3screen
- - ROM No. KN-B12 or the screen shown in the pre-
ROM No. Km-B12 0. R vious operation.
Check ERROR Check ERROR

This screen appears only once after replacing the receiver dispiay unit {Lagic) ROM. Select NAY 1, NAV 2, NAV 3 screen from the
display.
This screen appears when the receiver display unit (Logic) back-up battery went low. Contact us at a sales office or dealer.

CPU peripheral circuit is faulty in receiver-indicator {display unit).
Call your authorized local dealer or Koden.

GPS monitor display

SV STATUS !

T

J Ll(eady to enter jJ

(Move cursor to 1.
GPS STATUS row.

Select MENU miode. J
1. Checking for signal to noise ratio (5/N) of reGeiving satellites ;{’ ISIBLE

Generally, when the elevation angle of receiving sateliite is Ty
more than 10 ¢ the S/N value will read 10 fo 20 I
2 Chacking for offset value of crystal osciffator

The frequency is usually between +20 to +80 Hz, When the fre-

comments.

TOTAL

guency is ouf of the range, call your authorized local dealer or HDOP value | Accuracy
Koden. 1t06 Nermal

3. Checking for HDOP value of receiving-sateflifes 6to 12 | Acceptable
Positioning stops temporarily when HDOP value exceeds 20. 1210 20 Low

The smalfer the number, the better the accuracy.

4. Check if some obstacles exist around or above the anfenna unit.
Such object may prevent the GPS receiver from receiving signals from ihe satellites. In such a case remove obstacles or re-
instafl the antenna in an appropriate location

When this operation is carried out, the fixed position data now displayed will also be lost. It may take 2 to 30 minutes to display the
present position again.

Turn the power on Move cursor
power off]|in a few seconds. to LOP.

Press ENT key while letters GLOBAL) [Display LORAN or DECCA } COLD START MODE

Move cursor | (Press ENT key to display
to RETURN. NAV 1 mode screen.

POSITIONING SYSTEM are displayed. LORAN: DisplaysinLoran CLOP. || LANGUAGE

The letters COLD START MODE appears. DECCA: Displays in Decca C LOP. JAPANESE

DECCA

Cursor— |WP. EVT
MEMORY CLR NO

RETURN TO
NAV DISP
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Specn‘lcatlons |

* Specmcatlons subject to change without notice.

~1575.42 MHz =1 MHz

Recelvmg frequency

Receiving channel Digital 11-channel parallel/sequential

Receiving code C/A code

Sensitivity Better than -130 dBm (elevafion angle: 5° or over)
Tracking speed 200 knots maximum

Accuracy Position | 15 meters RMS (without SA), 100 meters 2DRMS (with SA)
{PDOP=3) Velocity | 0.1 knot RMS (without SA)

Note: Accuracy is subject to change in accordance with DoD civil GPS user pollcy

_ Beacon receiver st L
Recelvmg frequency 283 5 to 325 0 kHz
Channel separation 500 Hz step
Modulation MSK : 50, 100, 200 bit/second
Sensitivily 5 uVim
Signal detection (S/N) 6 dB or more
Dynamic range 92 dB

- GPS display section : .
Display Dot matrix LCD with backlight (320 X 240 plxels usual plciure area: 112 X 85 mm)
Display mode NAV1, NAV2, NAV3, PLOT, MOB (Man Over Board), MENU
Track display Display range 1/4,1/2,1, 2, 5, 10, 20, 50, 100, 200 nm (sm, km)
Usable ground | Within 80° in latitude
Plotting interval | OFF, 5, 10, 20, 30 sec, 1, 2, 3,4, 5, 10 min, 0.1,0.2, 0.5, 1, 2 nm (sm, km)
Plotting capacity] 2,000 points
Position data display Latitude/longitude in increments of 0.0001 minute, converted Loran C LOP, converted Decca LOP
Differential ON, OFF, AUTO

Beacon station selection

Auto {requires position information} or manual

Beacon station data

User entry {20 stations), beacon almanac data (10 stations), ROM (built-in stations around the world)

Navigational display

Speed, course, velogity made good/course made good, distance and bearing to waypoint, cross track error,
time to go, otal lime to go and distance on route, DOP value, present time (UTC or LTC), salellite status, prox-
imity time, MOB display, navigation graphic, water temperatureldepih {by 1nterfacmg with external dewce)
CDI (forllde calculation, GRA-20A is required.)

Instant (event) memory

100 points (Usable as waypoint.)

Waypoint memory 400 points (Usable as waypoint.)

Route memeory 20 routes (up to 50 points for each route; commonly used for boundary memory} with reverse trail

Boundary line 20 routes {up to 50 points for each route; commonly used for roule memory)

Alarm Proximity, CDI,cross track error, anchor watch, boundary line, DGPS

Position compensation Latitudefiongitude, Loran € LOPs, Decca LOPs, datum

Magnetic compensation Auto or manual

Parameters LOP conversicn, tide calculation, memory of position mark and comments (up to 10 letters), selection of mea-
suring unit (km, nm, miles}, antenna height

Input data format KODEN-717, NMEA-0182, NMEA-0183, CIF, JRC

Output data format KODEN-717, NMEA-0182, NMEA-0183, CiF, JRC, SHIPMATE 0183

Log pulse output 100, 200, or 400 pulses/mile: effective when positioning

Memory protection By built-in battery

Power supply 10.8t041.6 VDC

Power consumption 10 W or less {al 24 VDC)

Operating temperature Display unit: ~ —15°Cto+55°C (5 °Fto 131 °F)
Antenna unit: - 30 °C to + 70 °C (- 22 °F to 158 °F)
Antennacoupler; —30°Cto +70°C (- 22 °Fto 158 °F)
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. Article Type Remarks Weight/length | Quantity
1 Display unit KGP-331D With mounting bracket and viny! cover 23kg (5.11b) 1
2 Antenna unit (GA-08 With antenna cable 0.62 kg (1.41b) 1
Antenna cable Mot Connected to GA-08/ BNC connector 10 m (32 13/16 ft}
GA-08L With antenna cable ‘ 0.81 kg (1.8 Ib%
Connected to GA-08L/ BNC connector 15 m (49 316 ft)
3 Antenna coupler BA-02 With antenna cable 0.85 kg (1.8 Ib} 1
Antenna cable Connected to BA-02/ BNC connector 10m ?32 81)
BA-02L With antenna cable 1.2kg (2.7 Ib}t
Connected to BA-02L/ BNC connector 15 m (49 316 1t)
4 DC power cable Cw-227 With 3-pin conneclor 1.8 m {5 15186 ft) 1
5 Fuse F-7142, 2A For spare 1
6 Installation material 1 set
7 Operation manual 1
Note 1: Antenna cable and antenna unit GA-03 with more than 15 m {49 3/16 ft) antenna cable are opfional.
Installation materials
No. Article Type Remarks Quantity
1 Hose band 738-1015 Antenna unit 4
2 Truss tapping screw TPTS x 20U Display uni 4
No. | Adicle Type Remarks Weight/length
1 Receiving antenna RA-14 2.45 m whip 0.3 kg (0.67 Ib)
2 Gyro/log interface GRA-20A With power and connecting cable 25 kg (5.6 Ib)
3 Printer KGP-9001A With power and connecling cable 1.7 kg (3.81h)
4 Remote display UR-7 With power and connecling cable 1.3kg (2.91b)
5 Junction box JB-10 1-IN/3-QUT, 1-IN/3-OUT 0.4 kg (0.89 h)
JB-12 1-IN/3-OUT, 3-IN/1-QUT 0.42 kg {0.93 Ib)
6 Antenna unit Nete? GA-03 0.9kg {2.01h)
7 H-field loop antenna BA-03 With antenna cable 1.4 kgz(3.1 Ib)
Anienna cable Connected fo BA-03/BNC connector 10m (3213/16
- BA-03L With antenna cable 1.6 kg (3.6 | %
Connecied to BA-03L/BNG connector 15m (49 3/16 1)
BA-03S With antenna cable 0.8%kg(2.21b
Connected to BA-035/BNG connector 0.5 m% 5/8 ﬁ)’
8 GPS/H-ield beacon antenna GBA-01 With antenna cables 1.9 kg (4.2 |b)
Antenna cable Cennected to GBA-01/BNC connector 10m ( 392 1316 ft
GBA-Q1L With antenna cables 22kg (4.9 Ib%t
Connected to GBA-01L/BNC connector 15 m (49 3116 1)
GBA-01S With antenna cables 1.1kg 52 .5 l??
Gonnected to GBA-015/BNG connector 05m{1581)
9 Antenna extension cable CW-826 With N-P/BNC connectors For BA-035/GBA-018 0.5 m (1 5/8 1t)
RG-10U/Y With N-P connectors For BA-035/GBA-013 20 m {86 ft}
RG-10U/Y With N-P connectors For BA-035/GBA-018 30 m {98 7116 1)
RG-10U/Y With connectors (N-J-10U) For GA-03 Note 2
10DFB With connectors (for 10DFB} For GA-03 Nate 3
10 Connecting cable CW-60 With BNC conneetor and lugs 10m (32 13/16 1t
CW-84 With 6-pin and BNC connectors 5m (16 38 1)
CW-153A With 6-pin connectors 5m (16 38 1)
CW-154A With 6-pin connector, one end plain 5m (16 38 ft)
Cw-155 With 6-pin and BNC connectors Sm(163/8 1)
CW-157A With 6-pin and 5-pin connectors 5m (16 3/8 it}
CW-158 With 6-pin connector, one end plain & m {16 3/8 ft)
CW-311 With 7-pin connector, ene end plain 5m {16 3/8 fi}
11 Power rectifier PS-003A With two A fuses 28kg (6.2 |b)
12 AC power cable VV-2D8 Both end plain, for power rectifier 3m (913116 /)
13 Antenna holder RAH-29 Ratchet mount 0.68 kg (1.5h}

Other materials

Note 1: Required if the receiving cable length exceeds 15 m 493
2: The RG-10U/Y receiving cable of 15
3 The 10DFB receiving cable of 40 m 13 1/4 1), 5

m (48 316 1), 2

0 m (66 ft{ or30m 598 7/16 ftjlong can be selected.
m (164 {t), or 80 m (197 fi)long can be selected.

No. Article Type Remarks Quantity
1 Antenna holder RAH-23 Staintess steel made For GA-03, BA-03/03L/035, GBA-01/01L/018 Each 1
2 Mounting bracket RAH-22A For GA-03 1
3 Hose band SD-2050 For BA-03/03L/03S, GBA-01/01L/01S Each 1
4 Hose band 738-1015 For BA-03/03L/03S, GBA-01/01L/01S Each 2
66 KGP-931D OPERATION MANUAL - 08



Receiving antenna AA-14

(Option) o e — N
Antenna unit DATAS port is used for particular application.l
GA-08/08L » Data input/output for personal computer.
Antenna coupler or |+ Log output for marine radar. |
BA-02/02L GA-03 (Option) | |
: | Personal I
POWER DATAZ2 DATA3 " ; computer
- N N/ N & RS-2320L___ I
G T cw-a14| Marine radar
(G ® | ety i MD-3010/3210 I
_ @ (@(@ | Ouput” Log |series |
: @ \ ___________ /
OUT IN ouT IN
D+ MsHLD @ siG ||DsHLD @ si6
® - @sic ®RIN |[@Loa.P g;“‘
@ANC  |[|@RTN ®NC ||@LoG.P ®s%
ORM o —_—————————
Antenna cable | Supplied with pnnter Printer
3 KGP-9001A
L CW-94 | Remote display
Antenna cable o B UR-7
CW-153A | Track display
= TD-1500/1700
B : . Chromascope
Output — CW-157A | UCTTTE
) CVS-8841/8642 seeg

CW-1534 | Marine radar
e MD-3010/3210
series
Marine radar

CW-94/153A | MD-3441/3641
S5 MD-3800/3900

series

series
CW-153A
By

DC power cable

Power rectifie
PS-003A CW-227
AC power cable|

V-2p8} |

100/11§VAC g
2001230 VAG 16.8 10 41.6 VDC

Note: Connection method to the pbwer rectifier varies depending on the
given voltage level (100 VAC, 115 VAC, 200 VAC, 230 VAC).
For the detalil, refer to attach on the power rectifier, "Outline, di-

mensions & circuit of the rectifier".

Corol radar
MDC-450
CW-159A

Gyro log Interface
RA-20A

155 | Universal interface
“| TDA-4303A

Decca navigator
DR-701/702

CW-153A/155 | Loran C navigator

(KODEN)

CW-155 | Junction box
SR SAN-1854

Satellite navigator
SAN-185

e e e e e

I
I
I
I
I
I
I
I
I
I
I
|
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
|
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Scale differs among drawings.

Unit: mm {inch}

170

{6.7)

110{4.3"

180 (7.1

Unit: mm (inch})

Use GA-03 if the receiving cable length exceeds 15 m (49.2 ft).

N

170 (6.7")

170{6.7%)

Unit: mem (inch) |

ional

Unit; ram (inch)

Maintenance space

Maintenance space
B ¥ 40 180 (7 3ti64) - ;

o305

{1 58}

= e
Voler
T

9 Front

48 {1 7/8)
] [+
[ V] % m S f/ —
— = = =y
= el =
a1 . e N
24UNF 2 ' 7] — 2 2
ol = © -
42 (1 5/8) S ; T A% K © /J
10 (3/8) E -
1W-14fnch | / 170 (6 11/16)
[ -] =
g 45 g
g | =
115(4 17/32)
- 221(8 3/4) ,! 80 (3 35/64)
g ™
GPS Navigator 7
= [l
(N}
1 & G Ep
LEm
{ [ G
E=EE
& B
I\
\\ 10 | ]
190012 ,,, R
26.5 57
- .._271{10_11/16) - —i=“ e 2 1/4)

Unit: mm (inch)
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Antenna unit
BA-038

Antenna cable

Antenna unit
BA-03/03L

Antenna cable

Antenna unif @
GA-08/08L

Anfenna cable

RG-10UY

—— el

CWw-g26

\©)

|

V00O

\@\\

A1 DATAZ DATAS ANT]

2/

Antenna unit
GBA-015

[1[] Antenna cable

[\Lraowy

Antenna unit
GBA-01/01L

1] Antenna cavie

s g | B eman | R

| Ra-touY

CW-826 |

CW-826
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Receiving antenna

Consult to our sales agency when connecting
the JB-10 or JB-12 junction box.

RA-14 LT
{Option) Arétingg/ggf i/DATASj port is used for particular applicatiohl
or . Eata lnfut{?utput for pergonal computer. |
Antenna coupler GA-03 (Option) | * Log output for marine radar.
BA-02/02L H “
l o P |
ersonal
DC ‘ [ HS- computer l
e Ve ™ — |
= Marine radar
OG) | ety QRN 1iD-3010/3210 |
@ ] Output Log |series |
N e e e e e /
QUT IN oUT _ IN
D+ @OsHLD @ sIG [|DsHLD @ siG !
®— ||@sic ®rm||@Los.e OFN [ |
@ N ||@rn @nc |[@Loe.p %JST[G T — N
coM D . | Supplied with p Printer ]
—/ j — | } KGP-9001A i
\ Antenna cable |
- CW-94 | Remote display
11 1l o : EEEEE
N@ 1 —|URT I
Antenna cable i | CW-153A | Track display |
— | = TD-1500/1700 |
| 2o CVS-108 |
. — - | CVS-8341/8842 et | |
@ ﬁ E T | CW-153A | Marine radar |
a T I iz MD-3010/3210 |
| series |
4 ‘ M d
| CW-94/153A | MDD 34413641 | |
| MD-3800/3900 | |
series
_ I Corol radar :
; = MDC-450
DC power cable | | series |
cw-227 | o } }
: UNCHICN s
N = B |
T 2| g0 o Gyro log interface
I 5 GRA-20A ‘ }
E Using junction box JB-12 E CW-155 | Universal interface i
Power rectifiey = —
PS-003A Outpuiz guncﬁon = Signal out | TDA-4303A |
0X =
o H | e mae D o | input Decca navigator I
AC power cabld Inputesy JB-12 = Signalin ] DR-701;‘702g |
vv-2D4 External unit for input signal can be se- | |
lected by a switch on junction box. | CW—158155 Loran C navigator |
] 881/’; ;0 %S 10’8 to 41.6 VDC : (KODEN) }
| w1 Junction box |
-1854
Note: Connection method to the power rectifier varies depending on the I i i
given voltagg level (100 VAC, 115 VAC, 200 VAQ, 230 VAC). o Satelite navigator| |
For the detall, refer to attach on the power rectifier, "Qutline, di- | SAN-185 l
mensions & circuit of the rectifier". ~_ T /
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Installlng_Antenna

Scale differs among drawings.

Make sure to install the antenna unit at a location where the minimum interruption of view above the
horizon could be achieved.

Objects placed above the antenna unit or too close to the antenna unit may cause signal to noise ratio
degradation and shorten measuring time.

As far away from the metallic object as possible.
At least 4 meters (13.2 feet) away from the MF/HF reversed L-type TX antenna, VHF or HF whip antenna.
At least 1.5 meter (4.9 feet) above the MF/HF reversed L-type TX antenna.
At least 1 meter (3.3 feet) away from the receiving antenna.
Outside radar transmitting beam {30° to 40°).
At least 1 meter (3.3 feet) away from the radar antenna,
At least 5 meters (16.5 feet) away from the Inmarsat antenna.
At least 3 meters (9.8 feet} away from the loop antenna.
At least 2 meters (6.6 feet} away from the engine.
} At least 0.5 meters (1.6 feet) above the large metal surface.

A o T, e, p— ——
W OO0 ~] O O I ) N —
e e e i e e

—
[

(

VHF whip antenna

:l.m (13.2 ft) or more -4 T.(13.2 ffyor more_

Receiving antenna

HF whip antenna \ \

Loop antenna

Inmarsat antenna

1.5 m (4.9 ft} or more E

Qutside the radar beam
A {30°to 407}

MF/HF reversed L-type TX antenna

< BY

Main beam

* At least 0.5 meters (1.6 feet} above the large metal surface.

Should you find no place is available under the conditions as described in (1) through (10),
then find the largest metal ob]ect and set up the antenna as far away as possible.

Guide line i L
“Object Slze in diameter TMinimum distance
Pole 10em (3 15/16 inches} | 1.5 m (4.9 ff)

Pole 30 cm (11 13/16 inches) | 3.0 m (9.8 ft)
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Receiving antenna

(not supplied)

Make sure to connect the grounding
wire to earth plate, or engine.

TC

Power cable

Power cable
connector

Antenna unit
Antenna coupler wu ‘
Antenna cable => Dlsp!ay unit
@ <= Antenna cable

Antenna cable connector

ca [ ]

Q

GE! [ DATAY DATAT DATAS B_Hi

L ) Antenna cable connector
Grounding wire

@ Black lead to Minus terminal of power supply.
@ Red lead fo Plus terminal of power supply.

Antenna unit
GA-08
GA-08L

'

7156000000

Hose clamp

o ]
Nrreeis [T
110808

Antenna cable

Mast {pole)
(not supplied)

Antenna cable
connector
BNG

Screw

(1*14UNS-28) =

Antenna
extension pole
{not supplied)

Antenna unit
GA-08
(GA-08L

Antenna
cable

.y
Antenna cable

connector
BNC

Antenna unit
BA-03
BA-O3L
BA-03S
GBA-01
GBA-01L
GBA-01S

| o)

T
JHe

Antenna cable

d

Antenna cable
Mast {pole) L) connector
{not supplied} BNG
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Install the receiving antenna and its coupler at the highest position on the vessel. Do not mount under
or inside a place where metal is present. A metallic object between the transmitting station and antenna
might not allow reception within the service area.

Notice for installation

As an installation site, select a place free from any metallic objects.

Install the antenna coupler at least one meter away from the receiver or remote display.

An appropriate installation position for the receiving antenna and coupler is as follows according to different types
of vessel.

* On a sail boat, an insulated aft stay is usable as an antenna.

* In case of center cabin vessel, install the coupler on a side or on top of the cabin.

* On a power boat, install the coupler on the top or side of the cabin.

Select a place where the antenna can be mounted vertical.

Install the coupler as far away from other antennas, particularly transmitting antennas of intermediate or high frequency.
Keep away from the TV set and receiving antenna.

Select an optimum position for your boat.

For small fishing boats

Select an optimum position from A, B, and C below.

Position A {above radar mast)
A short antenna cable suffices.

Position B {on mast)

Installation is possible at a high point, but the antenna cable length
may fall short.

Position C (bridge)

A short antenna cable suffices.

Position@

Mount the antenna at least one meter above the yard and as far away
from the transmitting antenna as possible.

Position

Mount the antenna on the end of the bridge and as far away from any
transmitting antennas as possible. Mount the antenna coupler so the
horizontal antenna element will be positioned below the middle of
the whip antenna.

Position©)

Tilt the antenna outward at least two meters away from the loop
antenna. Even this may slightly affect the bearing measurement on
the two MHz band.

Position@and@

B C Mount on the bridge and as far away from the transmitting antenna
as possibie.

Y1 = s Position(c)

Mount at least one meter above the yard and as far away from the
transmitting antenna as possible,

Tilt outward at least two meters away from the loop antenna.Even
this may slightly affect the bearing measurement on the two Mz
band.

Position(®)

Mount at least one meter above the yard and as far away from the
transmitting antenna as possible.
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If no mounting position is available matching the above conditions and when the operation is able only where the beacon
signal is strong, refer to the following.

Position®

Absolutely avoid any place immediately below the transmitting
antenna.

Position®)' and©

Separate as far away from the (ransmitting antenna. Mount the
receiving antenna so its top end is localed above the transmitting
antenna. Separate as far away from the radar mast and other obstacles
as possible.

Position(D)

Absolutely avoid any place surrounded by obstacles.

Position@)' and®

Separate as far away from any transmitting antenna as possible, and
mount the receiving antenna so its top end is located above the
transmitting antenna. Separate as far away from the radar mast and
other obstacles.

Position

Absolutely avoid any place immediately below the transmitting
antenna.

Tip 1: Grounding the antenna coupler is essential

The whip antenna used for DPS NAVIGATOR exhibits high impedance, causing the antenna to be sensitive to extemal

noise. To lessen the noise and to make sure better reception of beacon signal, proper grounding of the antenna coupler

BA-02 is quite essential.

There is a variance in grounding method according to the material of the hull.

Steel hull: - Connect the grounding wire to the nearest grounding point on the hull.

Wooden or FRP hull: Connect the grounding wire from the antenna coupler to the grounding plate attached to the
bilge. Make sure the length of the wire is kept shortest as possible.

Tip 2: Grounding method
In general there are three ways for grounding as shown in right figure.

Method 1 (Grounding to another equipment):
This method is considered most convenient and simple to implement,

however, in case the noise level is considerable, its effect will be less o e G o i e ickest
than expected. cgtjelgzr DGPS Other
Method 2 (Grounding direct to the bilge): navigator equipment
This method may provide better result than method 1. Make sure the Method 1 |

connection is shortest as possible and, good contact on commeon Method 2 ,

grounding point. = Method 3 =

Method 3: (Grounding direct to independent bilge ground):

In case you cannot reduce the noise from other source even if the method 1 or 2 is implemented, we recommend the
method 3. This approach reduces the common mode noise by applying a direct grounding to the bilge, that should be
virtually common potential. The independent ship’s ground should be located nearest to the antenna coupler, and the

ground connection should be shortest and thickest as possible.
NOTE: The independent ship’s ground should be provided with a thick copper plate which is attached
to the bottom of the hull. The ground connection must be routed in a shortest distance.

Tip 3. Reducing the noise from other equipment

When you connect DGPS NAVIGATOR to another equipment, the noise can possibly be induced via connection cables
from the equipment in operation. To eliminate the noise DGPS NAVIGATOR should be bonded to the equipment to
maintain these units at common ground potential. This arrangement may contribute to reduce the noise.
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Tip 4. Reducing the noise from dynamo

The noise generated from dynamo can often Other | Antenna

become a serious interference that worsens the Bettery navigator | CQuPle!

beacon signal reception. As shown in right figure, — T DGPS NAVIGATOR

the noise current flows in two different paths, i.e. el T T DG+

Normal Mode and Common Mode, respectively. | Dhemo | % | _Nomelmodehose [y | BEACON

The noise can be discriminated from other noise TGN 1K “Common mote nose) GND

source by increasing or decreasing the output of 1 HT1 u[ >

the engine. Should the noise be detected, connect ' L3

the capacitors as specified in right figure. It is  grounding must be made on 2 comron pmntb COpperp|atE\Grounding line
]

known that the common mode noise can often
become a major cause of the interference to the receiver.

Tip 5. Checking the overall function

When you have implemented the above countermeasures, use the following procedures to verify the modification is
effective,

Confirm a reception status of the beacon signal by the S/N ratio shown on the DGPS menitor, which is menu driven.
The S/N ratio of more than 6 is acceptable for normal operation.

As the situation on board varies according to a ship, in terms of the material of the hull, cable layout, etc, we recommend
to try out a possible combination of the countermeasures described above.

This test method should also be performed in the following conditions on board.

» Ship's engine is stopped. * Ship's engine is driven at lower revolution. « Ship’s engine is driven at higher revolution.
* The drainage pump is run. « The ventilation fan in the engine room is operated. * The fluorescent lamps are turned on.

ﬁ«—ﬂ ving ant F{ecelvmg antenna holding pipe
Hg{_}ﬂllng antenna {Screw: W1-14 threads)
{Option) [ Receiving antenna ﬂ
RA-14
(Option)
Conical spring washer & ]
(IS 1220203-22007) Mast __~Conical spring washer—___
Aot couper S IS 1220203-22007) &
i (B ®
= =
Ant ler
I |
{not supplied)
] :
Antenna cable emove groundlng
- terminal
Grounding wire — Antenna cable
Antenna unit holding pipe H
Connector ] (not supplied) — 4 i
Connect the grounding wire to the ground terminal of L : 4~
the unit or ship's bottom hull steel plate earth. _—Connegtor —vuo__ g
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Local Geodetic System

The number assigned to each place name is the set values used in the "Selecting a geodetic datum " (page 42). |

In alphabetical order In numerical order
Name Me. | Name No. No. | Name No. | Name
ALASKA/CANADA 4 | LIBERIAB4 57| |0 | was-s4 43 | CHATHAM
ARC 50 29 | MAHAT1 58 | |1 | wGsT2 44 | PARAGUAY
ARC 60 30 | MALAYSIA 23| [2 |Toxvo 45 | BRAZIL
ARGENTIN 39 | MALDIVE 48| (3 |NAD27 46 | NEW GEORGIA
ASCENSION 31 | MARCUS 35 | [4 | ALASKA/CANADA 47 | EASTER
AUSTRALIAN 84 6 | MARSHALL 82| [5 | EUROPEANSO 48 | MALDIVE
BAHRAIN 27 | MASCARENE 73 | |8 | AUSTRALIAN 84 49 | GUAM 63
BERMUDA 37 | MIDWAY 61 62| |7 | SOUTHASIA 50 | GUADALCANAL
BRAZIL 45 | MOROCCO 61 8 | SOUTH AMERICA 51 | HONG KONG 63
CANARY 68 | NAD-27 3 9 | GREENLAND 52 | DIEGO GARCIA
CAYMAN BRAC 56 | NAD-83 10 [ |10 | NAD-83 53 | JHONSTON
CHATHAM 43 | NEW GEORGIA 46 | [11 | ICELAND 55 54 | SRILANKA
€OCO8 28 | NEW ZEALAND 13 | |12 | IRELAND 65 55 | KELGUELEN
COLOMBIA 38 | NIGERIA 63 | [13 | NEW ZEALAND 56 | CAYMAN BRAC
CORVO/FLORES 65 | OMAN 67 | |14 | EUROPEAN79 57 | LIBERIA 64
DIEGO GARCIA 52 | PARAGUAY 4| [15 | ROME 40 58 | MAHA 71
DJAKARTA 22 | PHILLIPPINES 19 | |16 | SOUTHAFRICA 59 | SALVAGE
EAST FALKLAND 76 | PHOENIX 40 | |17 | SAUDIARABIA 60 | ERITREA
EAST MALAYSIA 79 | PITCAIRN 69 | |18 | INDIAN/NEPAL 61 | MOROCCO
EASTER 47 | PORTOSANTO 77 | |19 | PHILLIPPINES 62 | MIDWAY 61
EFATE 36 | PUERTORICO 71 ] |20 | ENGLAND 63 | NIGERIA
EGYPT 66 | QATAR 72 [ {21 | HAWAII 64 | TRINIDAD
ENGLAND 20 | ROME 40 15 | [22 | DJAKARTA 65 | CORVO/FLORES
ERITREA 60 | SALVAGE 50 | [23 | MALAYSIA 86 | EGYPT
ETHIOPIA 25 | SANTAMARIA 75 | (24 | JAPAN 67 | OMAN
EUROPEAN 50 5 | sanTO 74 | |25 | ETHIOPIA 68 | CANARY
EUROPEAN 79 14 | SAUDI ARABIA 17 { |26 | SOMALIA 69 | PITCAIRN
FAIAL 78 | SOMALIA 26 | {27 | BAHRAIN 70 | SOUTH CHILE
FII 81 | SOUTH AFRICA 16 | |28 | cocos 71 | PUERTORICO
FINLAND 84 | SOUTHAMERICA 8 29 | ARC50 72 | QATAR
FLORIDA 41 | SOUTHASIA 7 30 | ARCB0 73 | MASCARENE
GREENLAND 9 | SOUTHCHILE 70 [ [31 | ASCENSION 74 | SANTO
GUADALCANAL 50 | SRILANKA 54 | 32 | WOJMA 75 | SANTA MARIA
GUAM 63 49 | ST.HELENA 34| (33 | TERN 76 | EAST FALKLAND
HAWAII 21 | SURINAM 83 | [34 | ST.HELENA 77 | PORTO SANTO
HONG KONG 63 51 | SWEDEN 85 | |35 | MARCUS 78 | FAIAL
[CELAND 55 11 | TERN 33 | |[36 | EFATE 79 | EAST MALAYSIA
INDIAN/NEPAL 18 | TOKYO 2 37 | BERMUDA 80 | TRISTAN
IRELAND 65 12 | TRINIDAD 64 | |38 | COLOMBIA 81 | FuI
IWO JIMA 32 | TRISTAN 80 | |39 | ARGENTIN 82 | MARSHALL
JAPAN 24 | TUNISIA 42 | |40 | PHOENIX 83 | SURINAM
JHONSTON 53 | WGS-72 ' 41 | FLORIDA 84 | FINLAND
KELGUELEN 55 | WGS-84 0 42 | TUNISIA 85 | SWEDEN
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