GPS-B OPERATION MANUAL-01

Welcome to the enjoyment and pleasure of operating
your SI-TEX GPS-8 GPS Receiver.

In this manual, all the operational procedures are pre-
sented with example values or numbers for your con-
venience. Therefore, all you have to do is to replace
them with your personal value or numbers. However,
be sure to press blank area above letter or letters of each
key for operation, otherwise the key does not response
to your finger tip.
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SI-TEX GPS-8 Receiver is a "state of the art" equipment for positioning accurately
on sea, land, or in the air. The unit uses the radio message sent from the satellites
launched into the orbit. The unit is very helpful when you would like to, for example:

M Know your boat position

R Store your boat position in the memory for later use.

m Recall your important previous boat position or fishing spot stored.

W Set waypoint position.

m Know the distance and bearing of waypoint from your boat.

m Create a route from your present position to the destination via waypoints.

B Hear the alarm sound when your boat arrives at your destination or leave the present
anchored position, or goes off the preset course.

@ Display other information for your navigation.

This operation manual will give you enough information so that you may well operate
GPS-8 for your navigation.

In this manual, the Mode Bar Position illustration for each operation is placed on
the upper-right hand corner of the page for your reference. The illustrations show
you where you must place the bar for each operation. We, therefore, recommend you
move the mode bar to the position shown by pressing the operation bar or navigational
mode selection bar key.
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GPS is a navigation system using 24 satellites
(21 plus 3 in reserve) orbiting the earth every
11hours 58 minutes. When all the satellites are
in orbit, your location will be accurately deter-
mined anywhere in the world 24 hours a day.

Fig. 1 GPS Satellites on the orbits

- How your boat is positioned?

Your position is defined by calculating the distance from two satellites to your boat.
Distance is determined by the time it takes a message to go from satellite to receiver
(300,000 kilometers or 186,000 miles per second). However, it is not practical to have
the clock on your boat synchronized precisely to the clocks on the satellites. Therefore,
a third satellite is used to eliminate the time factor from the distance formula. The
boat position is determined by the meeting point of three spheres formed by the three
satellites. For calculating the altitude of your car, for example, as shown in Fig 3,
another satellite is required. However, the accuracy of altitude is not always as precise
as that of horizontal direction.

& &
3 ? 5

Sea Lang

Fig. 2 Two-dimensional positioning oh sea Fig. 3 Three-dimensional positioning on Land or
in the air
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HDOP indicates the dilution of precision in a horizontal direction. The higher the number,
the worse the positioning accuracy. The positioning accuracy varies considerably
depending on the satellites your GPS is receiving. For example, if the satellite

arrangement with an HDOP 9 is selected, the accuracy would be one third of an HDOP
3.

Fig. 4 Good HDOP satellites arrangement Fig.5 Bad HDOP satellites arrangement

Deviation
60 m (200 ft)
45 m (150 ft
30 m (100 ft)

15 m (50 ft)

HDOP

Fig. 6 HDOP and deviation

Note I
W Accuracy is subject to change in accordance with DOD civil users policy.

GPS-8 OPERATION MANUAL-01 5




Names and function of items disp

layed |

Memory bar: Indicates a position is
stored or recalled.

Blinks: Recalled condition

Stays on: Stored condition

_ | Operation Mode bar: Indicates selected

Operation Mode.

| Operation Mode: Abbreviated listof
operation modes. TIME is available
only when VICMG is selected.

Note
W Mode bar cannot be placed to the
position of inoperabie mode.

NO FiX marks: Blinks when position is
not updated due to bad satellite status.

Compensation marks: Blink every 8
seconds when position and/or bearing is
compensated.

Dispiay Line 1: Displays position, XTE,
satellite Number, time, etc. depending
on the Operation Mode.

Display Line 2: Displays position, CDI,
satellite Elevationor $/N, elapsed time,
etc. depending on the Operation Mode.

Fig. 7

isplay Segmants

Display Line 3. Displays navigational
information selected by the Navigation
' Mode bars. (1 and 2)

Navigation Mode Bar 2: Shows what is
displayed on the right half side of the
Display Line 3.

Navigation Mode 2: Abbreviated list of |
the display modes for the right half side
of the Dusplay Line 3.

Navigation Mede Bar 1: Shows what is
displayed on the left half side of the

Display Line 3.

Navigation Mode 1: Abbreviated list of
the display modes for the left half side
of the Display Line 3.

| | route is set

Waypoint Bar: Indicates Waypoint or

Blinks: Route is set.
Stays on: Waypoint is set. |

Index Number: Indicates memory posi-
tion number or setting Number.
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N

Operation Mode key: Moves the Opera-
GPS8 tion Mode bar left or right for selecting
/ LOP,LA,NAV,TEST,CMP, or SET.

)
s

Navigation Mode 1 key: Moves the Dis-
7 play Mode bar | left or right for select-
ing WP, §TG, SPD, or DOP mode.

INIR

%18.8:88:8.8
85,88, 8888,

=
L b, |

Navigation Mode 2 key: Moves the dis-
play Mode bar 2 for selecting VACMG,
XTE, HDG, TTG, or DIST mode.

e |l 7 8 s‘o—munl

Power/btightness key: Tums the umit l
Fig. 8 Keyboard functions ON/OFF and changes back light of the
display and key brightness. A quick
press s on the unit and changes
Numberfunction key: Used for entering brightness while a 3-second press turns
data and giving function keys commands. off the unit.

Quick reference of terms for navigation and operation modes |

CDI  Course deviation - Deviation angle between STG and HDG.

CLR Clear - Resets key entry display. Stops alarm sound momentarily.

CMP Compensation - Compensates or calibrates present position in L/L, bearing,
time. Calculates bearing and distance between two points.

DIST Distance - Distance to the destination.

DOP Dilution of precision.

ENT Enter - Validates key entry.

HDG Heading - Moving direction of the vessel.

L/L Latitude/Longitude - Position in Latitude and Longitude coordinates.

LOP Line of Position - Position in Loran C time differences.

NAV Navigation - Automatically shows XTE, CDI, SPD, and HDG.

SET  Set - Sets alarm ranges of arrival, anchor watch, and cross track error. Set
antenna height from the mean-sea-level. Selects averaging factor, datum, the
unit of measure, and fixing mode.

SPD  Speed - Speed over the ground.

STG  Steering to go - Direction of the destination point.

TTG  Time to go - Estimated trip time to the destination.

V/CMG Velocity and course - Averaged speed and bearing since last reset of made good
elapsed timer.

TEST Test - Shows entire display segments and satellite status.

TIME Time - Shows time of the day and elapsed time in V/CMG mode.

WP Waypoint - Sets a waypoint or route for navigation. Manages position memory
storage.

XTE  Cross track error - Distance and direction from the course line.

+M Plus or memo - Provides plus sign. Stores positions into the memory.

-/R Minus or recall - Provides minus sign. Recalls positions from the memory.
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ON/OFF

Mode Bar Position

— Press ON/OFF key to turn the power on, and LOP L/L
the opening display as shown in Fig. 9 will or
appear. In a few seconds, the unit will start |
acquiring GPS satellite signals.

i oP _UL__NAV_TEST CMP SET TIME A
MEMO
D
5PS
NAV
WP |
cDI
868 ROM number
4 WP _STC_SPD_DOF ViCMG XTE_ HDG TTG OiST J
Fig. 9 Opening display
The unit will compute your position in less than a minute and indicate
your position on the display as shown in Fig. 10. The position is valid
when blinking NO FIX marks are out.
NG FIX marks
UL mode: colons appear.
LOP mode: No ¢olons appear.
[ Lo UL NAV CMF | SET  TIME )
Latitude “* N3 L wnn
» »
o .: :-u L
. we "?"
Longitude — w E,' C L C' coi
212 ey
W smwo oo vrwmﬁmw J

Fig 10. indicates that your position is 27°54.00' north latitude, 82°41.61'

Fig. 10 Display exampie of L/iL mode

west longitude.
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Notes

B In case the unitwas previously used ata remote area or it has not been
used for a long time, it may take about fifteen minutes to fix the first
position because the unit must collect all the information necessary to
calculate positions from satellites.

m The unit is designed to start either in L/L or LOP mode when it is turned
on depending on the mode used in the previous operation. You may
be required to move the operation mode bar to LL for Latitude/longitude

position or LOP for converted LORAN C position by pressing Operation

Mode key.

Before using LOP mode, assign the chain and two secondary

stations of the LORAN C. See Page 13.

Once the position is fixed on the display, HDG (moving direction),
SPD (speed) and V/CMG (averaged speed and bearing) are now
available. (The information about HDG, SPD, V/CMG is described
later in this operation manual.)

Changing display brightriess

onvorr| —— Press ONJOFF key again to adjust the brightness of back light for both
the LCD and keyboard. There are two brightness levels.

ON/OFF

Every press of the

key alternates the
brightness between
bright and dark.

“Turning the power off

——— Press ON/OFF key for a few seconds, and the unit will be turned off.

ONOFF

|
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Storing present position (event memory)

Waypoint (WP} on page 15.

Fig. 11 Storing present position

Asahandy feature, event memory is provided. Your
present position is easily stored in the memory, and
it will be also easily recalled on the display later.
The positions stored can be used as waypoints on the
route to destination. For more information about
waypoint on the route, see Mavigation Mode - Setting

Up to 10 present position can be stored.

Mode Bar Position

S
NN Y . I

Wishes to store
present position,

Note

B The event memory function is only available in Operation Mode LIL, LOP,
or NAV except when Navigation mode is either WP or V/ICMG.
If each bar is placed to wrong position, move the bar to other position by
pressing Operation Mode key or Navigation Mode selection keys.

 Storing present position

~—— Press +/M key, and the memory bar will be indicated with two-digit
+M Index Number. The position display by the position Display Line 1 and
2 is frozen to show the position has just been memorized with the Index
Number temporarily indicated.

LOF LIL NAV TEST CMP SET TIME

Memory bar —__
Index Number — |

e | _MEMO
—48

Note

Hin L/L or NAV mode, the present
position is stored in Latitudesiongi-
tude. On the other hand, in LOP

-
—_—e e ]
wep SI'GSPI_)_DOPWCMSXTEHDG TTG DIST

3 NC U N

Lot 1L

B = N FY R N 1Y n
W LI .
212 2163

T

X'II'E

NAY

!
Ccpl

mode, it is stored in Loran C LOP.

Fig. 12 Display exampie of Event memory

Fig. 12 indicates that your position 27°54.00' north latitude, 82°41.61'
west longitude has just been stored in Memory number 90.

10

GPS-B OPERATION MANUAL-01



—  Each press of CLR key to resume the normal updated position.

——  Each press of +/M key increases the Index Number by one for the range

“Event memory Index Number Rotation

CLR

+/M
of 90 t0 99.
99 will return to 90 with the
next press. The newer posi-
tion will override the old
one. 10 points can be put
into memory.

| Note

B If you have already stored a present
position as event memory, we recom-
mend you transfer points stored by
Event memory to waypoint memory to
prevent loss of precious positions.

CLR +M

Every press of the keys
in order changes the in-
dex number inthe direc- {93

tion of the amow.

Recalling stored present position |

-/R

CLR

Index Number used to store the position.

The memorized position is always recalied whenever you want for later use.

——  Press ~/R key, and a memorised position will be displayed with the same

The memory mark brinks to show the position display is frozen. Each press
of the -/R key decreases the Index Number by one for the range from 99

to 90. Next to 90 will be 99,

Rotation of R

ecalled Event memory Index

Each press of CLR key to
resume the normal vpdated
position.

Dpican ]

& Lo
@ Every press of the key

changes the index num-

berinthe directionotthe ’
\‘ arow.
@
@)
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Mode Bar Position

The position on the sea chart can be stored in lat/Lon with point
number (01 to 89). For example, when you would like to store L/ L m
position at 27°54.30' north latitude and 82°41.20" west longi- | R

tude as a waypoint memory, press the keys in the order of:

w] L ][]
i
aw | s | as| joaw [ ] as [ o]
[ wrongkeys are proseed press GLH k&Y
| e [ x| ] e land enter correct’ numbers in the samel

| 1 Point number (01 - 89)

After CLR key is pressed, the position is stored with point number. The position stored
can be used as a waypoint. (See page 16.)

Changing a point number in LL.

Mode Bar Position

The event memory point can be transferred into waypoint —

memory and a point in the waypoint memory can be transferred L/L WP
—

from one point number to another point number.

Press the keys in the order of:

am || v vl o

-/R
Paoint number recalled Press your desired number
{01 - 99) for waypoint. (01 - 89)

After CLR key is pressed, the position is transferred to other point with new numbsr.

The position stored can be used as a waypoint. (See page 16.)

12
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in and secondary stations |

-

—

| fp—

—

-

b |

-

T Press either arrow key to move Operation Mode bar to LOP.

T Press either arrow key to move Navigation Mode bar t0 WP.

Positions in Latitude and Longitude fixed by the GPS system
are converted into LORAN-C LOP’s for those who are more
familiar with LOP’s rather than lat/lon positions.
Loran C chain and secondary stations must be assigned before
using the unit in the Operation Mode LOP.

Directions:

When your LORAN C secondary stations and chain is, for example, 10,000 and
40,000 lines in 7980 chain, press the keys in the order of:

Mode Bar Position

LOP

WP

I

e 8 || o || aw | | Bw
l _ | i ——— 40,000 lines
10,000 lings
7980 chain
Sta ( LOP LL NAv TEST CMP SET TIME W
ys an MEMO
n n n n xTE s
ITRTET] |_ § LI L | Position In LOP’s
NAY
we l'l nn l"l i'l M icor
L l L1, L1
Loran C chain aagon -y Secondary stations
WP — 1 for 10,000 lines
L Wp STG_SPD DOP VMG XTE WOG TG T 4 for 40,000 lines
Fig. 13 Display exampie of LORAN C chain entry
ctp | — Press CLR key to clear the numbers on the display line 3.
e ent | — Press 9 and ENT keys in order, and Loran C chain and secondary

stations are displayed on the display line 3. When the chain and
secondaries combination are not specified, all zeros are displayed.
To resume normal display, press 9 and ENT keys in order again.

GPS-8 OPERATION MANUAL-01
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Storing position in LOP

Mode Bar Position

The position on the sea chart can be stored in LOP with point
number (01 to 89). For example, when you would like to
store position at LOP 14250.3 and 44713.0 as a waypoint
memory, Press the keys in the order of:

vl Faw | s | s ) w | —
|
aw | | ew [ 7 N || ¢ | T
e B ﬁfj‘mnﬁc@ﬁf?press‘e&,_ pqr-é's_";(’:-_l:ﬂ_‘kgﬂ
+/M x || x cir |l and enter correct numbers in ‘the ‘same |
I I |memner. ]

Point number (01 - 89)

After CLR key is pressed, the position is stored with point number. The position stored
can be used as a waypoint. (See page 16.)

‘Changing a point number in LOP |

Mode Bar Position

The event memory point can be transferred into waypoint

memory and a point in the waypoint memory can be transferred LOP
from one point number to another point number. S—

Press the keys in the order of:

-/R el oy 1Lyl an
Point number recalled | Press your gesired number
{01 -99) for waypoint. (01 - 89)

(e ey i prosed, o Uy

er corréct numbers in ‘the sarne |

14

After CLR key is pressed, the position is transferred to other point with new number.
The position stored can be used as a waypoint. (See page 16.)
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(Navigaton o -seting waypoin (WP)

Setting waypoint (W)

Mode Bar Position

When you would like to sail to the special fishing spot or

another port in which the position is already know. You P
can easily create a route via positions stored as event memory WP
or some waypoints. When you set a waypoint (destination)
or a route, the unit automatically sets a course line to the
waypoint from your present position, computes, and dis-
plays various information for your navigation.

It will help you navigate to the waypoint quickly and economically.

Prior to create route, you are required to store positions for waypoint or destination.
Once these positions are installed in the unit, you can easily create a route by con-
necting waypoints. And, you can make use of Operation Mode - and various navi-
gation information selectable in the Navigation Mode.

A waypoint can be set either by direct keyboard entry or recalling a point from
previously stored positions in the memory. Memory capacity for storing 99 points
is provided.

- Memory Index Number Assignment
Waypoint memory: 011089
Event memory: 90 to 99 Waypoint

Course line
Waypoint

Ak,

I oy b e

Final waypaint
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Creating waypoint

Mode Bar Position

The positions stored as waypoint memory can be used as a
waypoint for your sailing.

In such a case, recall a position with point number XX. (XX:
from 01 through 89), then press the keys in the order of:

Fig. 15 Creating waypoint

-/R LI .S ENT B Press CLR key when you would
like to cancel the waypoint al-
L“‘—JR g ready setand also clear key entry
ecalled waypoint memory ;
number (01to 89) M Process.
After ENT key is pressed, the position of recalled CLR

point number XX is specified as a waypoint.

Notes

W The display of NAV(XTE, CDI), STC, XTE, TTG, and DIST and alarms of cross track
error and arrival (proximity) become available when a waypoint is set.

B Setting of a waypoint resets anchor waich automatically.

B A new course will be established between the present position as the point of origin
and the waypoint, every time a waypoint is set.

M During a trip along a route set, the waypoint is automatically switched to the next
one when the vessel goes into the proximity alarm range from the current waypoint.

M The same point number cannot be used.

16
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Mode Bar Position

For example, when you would like to enter the position at
27°54.30" north latitude and 82°41.20" west latitude as a
waypoint, press the keys in the order of:

L/L

tiN

|

— | gyt | Directwaypoint entry

T e/m x{I x || et Direct waypoint entry with point number
| | Point number (01 - 89)

After ENT key is pressed, the position entered is specified as a waypoint.

Entering waypoint in LOP

Mode Bar Position

For example, when you would like to enter the position at
LOP 14250.3 and 44713.0 as a waypoint, press the keys

LOP

in the order of: —
N aw s [ s | o || 3
f
aw | baw L b [ ee e

| enr | Direct waypoint entry

— 1 un x x 1 | gnr | Direct waypoint entry with point number

| | Peint number (01 - 89)
After ENT key is pressed, the position entered is specified as a waypoiat.

GPS-8 OPERATION MANUAL-01



s Mode Bar Position
The positions stored as waypoint memory can be used as way-
points on the route for your sailing.
In such a case, recall positions with point numbers WW, XX,
YY,ZZ WW, XX, YY, ZZ: from 01 through99). You can enter
10 points in maximum for placing waypoints on a route.
Press the keys in the order of:

-/R W W ENT i
| | Point number for creating a route

-IR X 11 X ENT
| | Point number for creating a route

an [y v ] en
| | Point number for creating a route

ez 2 ] en

After ENT key is pressed, the positions entered with point numbers WW, XX, YY, ZZ
are connected as a route.

Note
B Press CLR key when you would like to cancel the
waypoint already set and aiso clear key entry in| CLR
process. The position coordinate of stored positions
for creating route must be the same each other,

Point number for creating a route

| G

I e T
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Feaing W mod gy n

Mode Bar Position
L/L
First (active ) WP number \
i \ m TEST CMP SET TIME )
MEMO
Waypoint Bar Status \f n N ':. ‘:_E’ .‘:'3 ::" XTE
B Stays on: Waypoint is set. — nay
| M Blinks: Route s set “"’w 3 "." "‘ "::' B cbi
WP numbers to foliow in n32s 873183
the route in order from left /ﬁ?m—m 0P VoW XIE_HDG_TTG DS

to right 7
wp Fig. 17 Display example of a route LAT/LON

Fig. 17 indicates that the first waypoint is set with the memory point number 10 at
27°54.30' north latitude and 82°41.20' west longitude. Each number of 03, 25, 87,
and 63 on the Display Line 3 represents waypoints to follow from left to right in the
route. As the vessel approaches the first waypoint 10 and an audible proximity alarm
sounds, all the numbers will be advanced and the point number 03 will be the next
waypoint and it will be displayed at the index number location.

When only a single waypoint or no waypoint is set, there will be no display on the
Display Line 3. All zeros will be displayed on the Display Line 1 and 2, when no
waypoint is set.

I
|
i
{
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Mode Bar Position

First {active) WP number \

(\ 0P UL MNAV TEST CMP SET TIME )

MEMO T

Waypoint Bar Status M 'l G N " '-: E S 3 :" X‘EI'E
M Stays on: Waypoint is set. - mlaudl P
M Blinks: Route is set. ORI B B e B PR

w 11 du

WP numbers to follow in n3a2s B3

the route in order from left _ ST BO VN SO BE e BT

to right WP > SEEEEEEsE e g

Fig. 18 Display example of a route LAT/LON

Fig. 18 indicates that the first waypoint is set with the memory point number 10
at LOP position 14250.3 and 44713.0. Each number of 03, 25, 87, and 63 on the
Display Line 3 represents waypoints to follow from left to right in the route. As the
vessel approaches the first waypoint 10 an audible proximity alarm sounds, all the
numbers will be advanced and the point number 03 will be the next waypoint and
it will be displayed at the index number location.

When only a single waypoint or no waypoint is set, there will be no display on the
Display Line 3. All zeros will be displayed on the Display Line 1 and 2, when no
waypoint is set.

20
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 Reversing route

Mode Bar Position
You can sail back to the start point of the current route via
waypoints you have passed in the reverse order. When the
route is reversed, the start point of previous route becomes the
final waypoint and the latest waypoint you have passed be-
comes the first waypoint of the reversed route. This operation
is recommended to be performed at the final waypoint.

Press the keys in the order of:

[l

— Press 8 key. WP 4 R WP5

P 2 o o o= o=

WP 3 e ——

WP 2

WP 1

Fig. 18 Route previously set

ey | —— Press ENT key, and the waypoint order in the route is reversed for
sailing back to the start point of the previous route.

o il

o vV
|

WP 2

WP 1

Start point g
(Final waypoint) Az

Fig. 19 Reversed route
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You may create a new course starting with present position
to active waypoint.

Mode Bar Position

Actlive waypeint

Fig. 21 Before renewing the point origin

Press the keys in the order of:

LN

ENT

— Press 1 key.

~—— Press ENT key, and present position will be set as a point of ori gin.

Present position
(Point of origin renewed)

Course newly set Active waypaint

GPS-8 OPERATION MANUAL-01



 Skipping active waypoint

Mode Bar Position

When you would like to sail to the next waypoint for some
reason, you can easily skip the active waypoint.

Active waypoint you want to skip.

Waypoint

’J‘i@@aﬁﬂgf B

#

Fig. 23 Before skippi

7

ng

s

R
the active waypoint

s o

Press the keys in the order of:

gig | — Press 2 key.

—— Press ENT key, and active waypoint will be skipped.

@ Waypoint skipped

Active waypaint
newly set

Fig. 24 After skipping the active waypoint

GPS-8 OPERATION MANUAL-01



Displaying navigation modes |

After setting a waypoint, various navigational information including STG, SPD, V/
CMG, XTE, HDG and DIST becomes available. Two kinds of information, navigation

B WP (Waypoint) ... See page 12.
B STG (Steering to go) ... See page 26.
M SPD (Speed) ... See page 27.

Each item can be chosen by pressing
either arrow key. (Navigation Mode bar 1
1s placed to the active item.)

For more information about each item,
see the descriptions starting after the next

page.

This mode provides the following information:

H DOP (Dilution of Precision) ... See page 28.

modes 1 and 2, are selected and displayed for navigational use.

Mode Bar Position

E5E

——

arrow.

s >

Every press off either key ro
tates in the direction V

Navigation Mode 1 Display

H
VN /8 || E *W 5 +/M || ENT
—/R

Fig. 25 Navigation mode 1

Navigation Mode bar 1

Navigation Mode 1

___j selection key

24
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 Selecting navigation mode 2

Mode Bar Position
This mode provides the following information:
: LOP L/L
B V/ICMG (Velocity/Course Made Good) ... Sce page 29. R or [
W XTE (Cross Track Error) ... See page 30.

W HDG (Heading) ... See page 31.
B TTG (Time to Go) ... See page 32.
m DIST (Distance) ... See page 34.

Each item can be chosen by pressing arrow /V

key. (Navigation Mode bar 2 is placed to

the active item.) ' \
informa e RS i
For more information about each item, se¢
the descriptions starting with the next page.
Every press of key rotates in

the direction of the arrow.
Cme g ™5
/ Navigation Mode 2 Display
[ siITEX® gPsa )
T RS Y30 =
w oy L =
_g3eS 863
o |25 | o [are ]l o | o Jen] =] Navigation Mode 2
o Lo | o el olm]cd selection key
Navigation Mode bar 2

Fig. 26 Navigation mode 2
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| Displaying STG (steering to waypoint)

Directions:

L1 13

o an

The bearing to the waypoint from the true north is displayed when
a waypoint is active during navigation.
True north

Fig- 27 STG

This angle is called STG.
Waypoint

Mode Bar Position

LOP B 57

T

UL

Press either key to move the Navigation Mode bar 1 to STG, and the

bearing to the waypoint will be displayed on the left side of Display Line

3.

STG

Navigation Mode bar 1

LOP L/L  NAV TEST CMP SET TIME

"N T L M
_ £ 550 Ny
we .0 L i
w 8 " for El cot
838 E‘S .'.B

Fig. 28 Display example of STG

Fig. 28 indicates the bearing to waypoint (steering to go) is 183.6 degrees
from the ship's moving direction.
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’ Dlsplaymg SPD (speed) : Mode Bar Position

The ship’s speed relative to ground is displayed. 0 E

Fig. 29 HDG

Directions:
— Press either key to move the Navigation Mode bar 2 to SPD, and the |
ship’s speed absolute over the ground will be displayed on the left side
4= | of Display Line 3.
i LCPULNAVTESI’CMPSET“RE )

MEMO
N ‘l WL L N
25 l'!..l u

L« e YT S o A

w C-1 g
o B B | n
SPD & [HER:]
‘ W ST e b0 VoK e ree T oaT |
Navigation Mode bar 1
Fig. 30 Display example of SPD

Fig. 30 indicates the ship’s speed is 21.7 knots over the ground.
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- Displaying DOP (dilution of precision) |

Merit of position accuracy (PDOP for three-dimensional and
HDOP for two-dimensional position) is indicated on the left side
of Display Line 3. On the other hand, the altitude above the sea
level on the right side. (For more information about DOP, see
HDOP on page 5 of this operation manual.)

When three-dimensional position fixing mode is selected or

when three-dimensional position fixing is available, P is displayed; on the other hand,

Mode Bar Position

LOP

when two-dimensional position fixing is available H is displayed. In such a case, the
previously measured altitude will be displayed during two dimensional measuring.

Remember that as long as you are using the | Note:

unit for boat navigation, it does not make | M H: HDOP for two-dimensional mode
any difference whether H or P is displayed | ll P: PDOP for three-dimensional mode

or not.
Directions:
— Press either key to move the Navigation Mode bar 1 to DOP, and the
DOP value and the altitude above the sea level will be displayed on
- Display Line 3.
f LOP LIL NAV TEST CMP SET TIME A
MEMC
N DL LN
A L l'-l u ’:f
e
C' U |
w OCe Y I'H o
DOP (P or H) EI 3 ﬂ !0 Altitude above
sea level (in
W T80 Dor VoK KE B T et J  foot or meter)
Navigation Mode bar 1

Fig. 31 Display example of DOP

Fig. 31 indicates the PDOP is 2 and altitude above the sea level is 10 |

meters.

The covering range is 0 to 9999 meters or 9999 feet.

Notes

M HDOP or PDOP of 1 to 6 is preferable for satisfactory accuracy.

B Fixing becomes impossible when it is over 20. NO FiX marks will blink to
show the position and Navigation displays are not updated.

M The altitude readout can be tumed off by pressing 1 and ENT keys in order.
To display it again, press the same keys in the same manner.

B The unit of altitude is selected from meter or feet. Meter applies to the unit
selection for nm; feet for km.

H
i

i
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" Displaying V/CWIG (velocity made good and course made good)

When the power is turned on, a velocity made good and a course | pode Bar Position |
made good are displayed. They are updated every minute. The gy [N
timer can be reset by pressing CLR key. Average speed from the
point where the timer was reset is usually called Velocity Made
Good (VMG); on the other hand, the bearing to the north froM | ey~ sxmm—
the point where the timer was reset is called Course Made Good
(CMG).

Point where
timer was reset
""" - Fig. 32 VICMG

Directions:

H —— Press the key to move the Navigation Mode bar 2 to V/ICMG, and the
current time on Display Line 1 and elapsed time on Display Line 2
are shown. By this operation, the Mode bar under TIME automatically
turns on. At this time, the Display Line 3 shows velocity made good
on the left side and course made good on the right side.

f 1P UL NAV TEST CMP SET TIME h _
MEMO _ — Operation Mode bar
g BN C'-c L xre {automatically turns on.)
L e L e Lpn R - Current ime
we I 00
5' B o 3 CI — Elapsed time after the timer
_ was resel
VMG
. U E l- _ q 8 I D CMG
WP STG SPD DOP vicmG XTE HDG

""""""""""" ———— Navigation Mode bar 2
Fig. 33 Display example of V/CMG

Time display
Fig. 33 indicates ——
Current time: 3rd day 15 hours 55 minutes DD :HH : MM

Elapsed time: 23 hours 28 minutes ' L— Minute
VMG: 21.7 knots Hour

CMG : 198.4 degrees Day (maximum 31)
Notes
B When you would like to reset the elapsed timer, press CLR key.
It is also reset to all zeros every time the unit is turned on. CLR
W The current time can be displayed in either UTC (universal time coordinates)
or in local time. (See page 48 of this operation manual.)
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 Displaying XTE (ctoss track error) e

The distance and direction from the course line to the active
waypoint is usually called Cross Track Error (XTE). How
far your boat deviates from the course is displayed.

Point where waypoint has been set

Directions: Fig. 34 XTE

E — Press the key to move the Navigation Mode bar 2 to XTE, and the cross
track error will be displayed on the right side of Display Line 3.

LOP ﬂ.. NAY TEST CMP SET TIME
Active waypoint a7 " L:' 11'..'1 Ll':l':l' B XTe
= o C

w LT g3
Ry . _|
1198 N e e—
\ WP _STG_SPb_COP VoWl Xt WO TTC G8T |

Navigation Mode bar 2
Fig. 35 Display example of XTE

= " "N T |

C. S Lisis o 5
Put the helm to port to be on On course Starboard the helm to be on the
the course. 2.5 nm off course course. 0.25 nm off course

You may hear the alarm sound when your boat goes off the specified distance from
the course. For information about XTE alarm, see Setting cross track error alarm range

on page 56.

J
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 Displaying HDG (ship’s moving direction)
. - - Mode Bar Position
The ship’s moving direction (strictly speaking not necessarily 0
ship’s heading) is displayed. LOP
[
True north
L/L

This angle is called HDG.

Ship's moving direction
Fig. 36 HDG
Directions:
| T Press the key to move the Navigation Mode bar 2 to HDG, and the
ship’s moving direction to the true north will be displayed on the right

side of Display Line 3.

—
LOP LIL NAV TEST CMP SET TIME

MO T e A
C lclLl-un"u“

W el s
w F:a. l-u.l""’

'835 Euu HDG

L _WL_ST_G__S"D DOF wiMs .".‘P..“.".G _______
Navigation Mode bar 2

Fig. 37 Display example of HDG

Fig. 37 indicates the ship’s moving direction is 201.0 degrees from the
true north.

3

L
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! D'Sp'aymg TTG(hme ib;:gb}: 'E . Mode Bar Position |

Estimated trip time to either active or final waypoint is usually
called Time To Go (TTG). This time 10 go can be displayed.

How long will it take at
the present speed?

% —.: @ Waypoint or destination
Fig. 38 TTIG
Directions:
vy | Pressthe key tomove the Navigation Mode bar 210 TTG, and the estimated
trip time to the active or final waypoint will be displayed on the right
side of Display Line 3.
0P LL_NAV TEST CMP_ SET TIME h
N D Tl e 1
Active or final T L. ': TR XTe
waypoint No, - NAY
d "y B2 e d
w L)L~ L
nan
ac 0.3 5' gich 76
| I c oo rvRmrmenesr |
\ Navigation Mode bar 2

Fig. 39 Display example of TTG

Fig. 39 indicates the estimated trip time to the active waypoint No. 07
is 38 hours 26 minutes.

Note
B When the trip time exceeds 99 hours 59

minutes, 99:99 will be displayed.
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* Changing contents of TTG indication |

Mode Bar Position

You can display two kinds of estirnated trip time information:

B Estimated time 1o the active waypoint (1o A in the figure | [LROLY
below)

W Estimated time to the final waypoint on the route. ( A +

B + C + D in the figure below)

Waypoint

Active waypoint

I

It o s
et W s T

% A A
2 it

R 2

A AR A o SR
Fig. 40 Changing the contents of TTG indication

Directions:
The index number shows the number of either active or final waypoint. It will show the
final waypoint number when the estimated trip distance of the route is assigned.

yn | Press 1key.
Rotation of TTG Indication”
ent |— Press ENT key to alternate
the display between time {0
go to the active and final N
waypoints.

-
n
Mode Bar 2 Status | Waypoint / sing thekeysin - erPoInt

Blinks: Trip time to the final order allernales Ifie
. trip time indication.

waypoint is selected

Stays on: Trip time fo active

waypoint is selected.
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Estimated trip distance to either active waypoint or final

waypoint is displayed.

How far?

Mode Bar Position

Fig. 41 DIST Note
M Increment of distance
| Distance ['Increment
Directions: i10nmormore | 1/10 nm
irections: Less than' 10 nm | 1/100 nm
weep | —— Press the key to move the Navigation Mode bar 2 to DIST, and the
distance from the present position to the active waypoint or final
waypoint will be displayed on the right side of Display Line 3.
{ F_m Nav_TEST CMP SET TIME )
. ~1'1cg3r:n
Active waypoint No. —— | 3 1 Co1= ey g N°
or final waypoint No. we el

Tt b 0|
w gL ] n& ‘Bl

836 0883- DIST

WP

h_ ——

S!GSPDDOPVIGHGXTEHDGTI‘G

o —————— . 2 2 e e o o ] .

\ Navigation Mode bar 2

Fig. 42 Display example of DIST

Fig. 42 indicates the distance to
the waypoint with index number
(07 is 86.3 nautical miles from the
present position.

Note

W When the trip distance exceeds 999.9 nm, 999.9
will be displayed.
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* Changing contents of distance indication _ _
e : Mode Bar Position
You can display two kinds of distance information: LOP —
B Distance to the active waypoint (Distance A in the figure DIST
below)
B Distance to the final waypoint on the route. (Distance A +
B + C + D in the figure below)

Active Waypoint Waypoint

Bt

O o b o = S e

Fig. 43 DIST onroute

Directions:

The index number shows the number of either active waypoint or final waypoint. It will
show the final waypoint number when the estimated trip distance of the route is assigned.

iN Press 1 key.

Rotation of Distance Indication

ENT Press ENT key to alter-
nate the display between
trip distance to the active TN

waypoint and the final
’ ENT
i aypoint
waypoint Pressing the keysin waypo!

waypoint.
order alternates the
distance indication.

Mode Bar 2 Status |

Blinks: Trip distance to the final
waypoint is selected
Stays on: Trip distance to active
waypoint is selected.

(5P$S-8 OPERATION MANUAL-01
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 Operating NAV mode |

Operation & Mode Bars Position

Deviation angle and direction of your boat from the N
course is usually called Course Deviation. This AV
course deviation can be displayed. —

e

Directions:

Paint where waypoint has been set
waypo ¢ Fig. 44 Course deviation

L_.g —— Press either key to move the Operation Mode bar to NAV, In this mode,
SPD and HDG are automatically designated on Display Line 3. The

=
< | Navigation Mode 1 and 2 selection keys become inoperable.

Operation Mode bar
i LoP L | NAY TESHCMP_SET TIVE h
MEMOD L
I . 3 S: XTe Display of XTE
— . NAY
WP
ln n'_ - plnl i
"J L . Gbi Display of CDI
L _WK_SI.G_S_PD_E".'; WoMG XTE ."P.G. TG _oesT y
Fig. 45. 2 Display example of NAV. a
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 Reading course deviation indication (CDI) -

Fig. 45.b Display example of NAV b.

1- Put the helm fo port to be on the course.

2.8 nm off course

— Put the helm to port to g to the active
waypoint straight.
20 degrees from the course

MEMO

ni
u 1t
-
wp

Fig. 45. ¢ Display example of NAV c.

LOP LA NAV TEST CMP_ SET TIME
. | I

0.34 nm off course

| eoit Starboard the helm to go to the active

waypoint straight.
28 degrees from the course

oF_ LIL ﬂv"m_sr_cw SET TIME
MEMO
Y M
a7 w0
wp .nn- ]
gL

Fig. 45. d Disptay example of NAV d. (on course}

On course

-&B—— 0n course

Notes

M XTE alarm range and deviation
' XTE alarmrange  Deviation

00to 0.9 nm

00 through 0.99 nm with the unit of 1/100 nm
“The display remains 0.99 for the distance of over 0.99 nm. |

1010 9.8 nm

1.0 through 9.8 nm with the unit of 1/10 nm
- The display remains 9.9 for the distance of over 9.9 nm,

B Off course display of CDI

Course deviation is displayed with the range of 00 through 99 degrees.
The display remains 99 for the angle of over 99 degrees.
The event memory function is accessible.

Y Starboard the heim to be on the course.
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37



All the Segments of the display devices are shown for a few second.
Then the display will be replaced with satellites monitor display.
The Navigation Mode 2 selection key becomes inoperable.

Mode Bar Position

Operation Mede bar

~

o0

XTE
Ll Ll |

ol

—|-6bi- | - All the Segments are
-' shown.

Three satellite numbers by two digits
each. These satellites are top grade
ones being used by the receiver
among more satellites received.

| — Elevationin degrees or S/N{ signal
to noise ratio) of such satellite is
displayed beneath the respective
satellite number above.

This mode provides the test of LCD segments and display
the satellite signal condition.
— Press either key to move the Operation Mode bar 1o TEST.
o
—
[ LOP UL NAV_TEST, CMP_SET_TIME
‘NO- Cl-tl .
3 E XM= I L'l
W’P
EIQ El
R Ll. !.l Ll
- WP _STG SPO DOP VICMG XTE HOG TTG DNST
Fig. 46 Display exampie of entire display segments at TEST
[ LoP UL wAv Test cwe SET TwE
e M Ce 4N o
EL LI L ”’:If
wp .
L W l'.j L
P Lo 238 _
L WP _STG SPD Dopyr_xgg_x_'r_s__up_s__'l_-l_q_gg! )
/ ELor SN \
EL: Elevation angie
SN: Signal to noise ratio
Fig. 47 Display example of satellites monitor in TEST

PDOP or HDOP value depending on number of satellites received
H : Stands for two-dimensional positioning.
P : Stands for three-dimensional positioning.

|~ Frequency offset of the internal os-
cillator
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The display contents on Display line 2 can be alternated between S/N (Signal to noise) and
EL (Elevation angle).

Directions: o ——T T
Rotation of Display Contents =~ "
— Press either arrow key to
] alternate the display be-
| = tween S/N and EL. —
—
) = (B
Pressing the keys in
order alternates the
display contents.
Notes
W The satelite numbers displayed represent three satellites used for getting two dimensional
position.

B Satellites being received other than these three are not displayed.

W The receiver automatically changes fo three-dimensional positioning from two-dimensional
positioning depending on Satellites availability and vice versa. It is indicated by the left most
letter displayed on Display Line 3. (P or H)

W When only one or two satellites with elevation angles of 5 degrees or more are visible, NO
FIX marks will blink to show information update is suspended.

B When only one or two satellites with S/N value of 3 or more are visible, NO FIX marks wil
blink to show information update is suspended.

B When PDOP value cannot maintain 4 or less, positioning tums to HDOP automatically. When
it exceeds 20, NO FIX marks will blink to show information update is suspended.

B Oscillator offset is preferred to be within 20 to 80. The offset out of this range may cause

reception disability and needs adjustment. Call your authorized dealer or SI-TEX.

GPS-8 OPERATION MANUAL-O1
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 Operating CMP mode (compensation) |

This mode provides the following compensation of data:

I Present position in LatlLon ... See below.

W Present position in Loran C LOP’s ... See page 42.
B Bearing ... See page 44.

B Local time ... See page 48.

In addition, Distance and bearing between two points can be computed. For information
about this feature, see page 46,

Display Line 3 is used to show compensation value in this mode and arrow keys for
the Navigation Mode 2 selection are not functional.

_Compensating present position in LAT/LON

Mode Bar Position

When your boat position at the harbour is wrongly indicated,
its value can be manually corrected within +/-9.99 minutes CMP
by referring to the sea chart. The correct position is entered —
by way of the keyboard. The compensated value is applied
to the positioning hereafter.
Directions:
g — Press either key to move the Operation Mode bar 1o CMP.
| p—

=ap [— Press either key to display 01 as Index number.

A== correct position is entered by way of the keyboard.
Example:

When present position is 27°54.00" north latitude, 82°41.66" west longitude and it is
required to compensated to 27°54.11' north latitude, 82°41.62' west longitude, press
the keys in the order of:

N 25 7 s || aw N AN T

4w 8 25 AW 3N 6 | 25 ENT
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Qperation Mode bar

The Index Number shows 01
As far as compensation is applied,
) / compensation value marks blink

[ Tor LL_WNAV TEST CWP_SET_TIME
MEMO o every 8 seconds.
na N3 WC - 'x/ i N
u i C 1= 1" I A/— A —— The corrected position in Latitude.
QA L P/’I'“ o
w U '_:.' B L U' ol The corrected position in Longitude
i .',.\ -‘Q\Q The compensation value in Longitude
w

\ WP _STG_SPD DOP VG mmmw\\
Negative value mark

\ The compensation value in Latitude

Fig. 48 Display example of latitudefiongitude position in CMP

Resetting Compensation Value
When you woulld like to reset the compensation, press:.

inorderor | mp | key.

o || ent

Display Line 3 will show 0.00 and 0.00.

| Note

M The compensation is reflected on the data output by NMEA-0183 format.

GPS-8 OPERATION MANUAL-01
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LOP positions are converted from lat/lon positions in the
unit. They may not match with LOP’s measured by LO-
RAN-C receivers. LOP’s can be compensated for a refer-
ence LOP at a reference position. The compensation is
valid only locally. Different compensation may be needed
in a different area. The maximum compensation is +/- 9.9

microseconds.

The correct position is entered by way of the keyboard.

Directions:

Q — Press either key to move the Operation Mode bar to CMP.

|
=

o - —

Example:

When Station 1 requires +0.5 microseconds and station 2 requires -5.5 microseconds
of compensation, press the keys in the order of:

-wp | — Press either key to display 05 as Index number.

Mode Bar Position

CMP

-/R

ENT

Pressing +/M key can be omitted.

Notes

B [f position compensation is already applied to lablon present posi-
tion, present position in LOP contains both compensation in LAT/
LON and LOP.
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The Index Number shows 05 /

Operation Mode bar

LOP L/ NAY TEST CMP SET TIME

I
WP STG SPD_DOP V/CMG

\ — e d— —

Mo -
ARLELLT

10 T OaTg
wr BRI |
YUY o4 a0e

G il)_GTI'GDlSI' §

-7

Resetting Compensation Value

in order or

0| | Ent

As far as compensation is applied,
compensation value marks blink

every 8 seconds.

The comecled position in LOP

The compensation value of secondary
station 2

The compensation value of secondary station 1

Fig. 49 Display example of LOP position compensation in CMP

When you would like to reset the compensation, press:

CLR

key.

Display Line 3 will show 0.00 and 0.00.

Note

B The compensation is reflected on the data output by NMEA-0183
format.
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| Compensating bearing

Mode Bar Position
The main purpose of this compensation is to make bearing
indication compensated to the magnetic compass bearing CMP
which is nommally slightly different from true bearing com- —

puted by the receiver. The automatic compensation is also
provided.
The maximum compensation value usable is +/-30.0 degrees.

Fig. 50 Compensating bearing

Directions:

-
=

Press either key to move the Operation Mode bar to CMP.

—— Press either key to display 02 as Index number.
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The index Number shows 02 / Operation Mode bar

LoP LA NAVTESTWSETM

MENO

ac

8

ﬂl:l’- -

Compensation marks blink
) every 8 seconds to indicate
bearing is with compensation.

d
True north
8
H ':: 7 '?/ chI Bearing compensated
n S 5 Bearing compensation value

WP msmoopwdmnsmemmsf

A

Blank: When in manual compensation
When in automatic compensation

Applying +5.7 degrees compensation

Fig. 51 Display example of bearing compensation in CMP

Press the keys in the order of:

0 5 2w ent | —— Manual compensation
Applying -5.5 degrees compensation
Press the keys in the order of:

0 sl /R ent | —— Manual compensation

N

ENT

-0

ENT

Applying automatic compensation
Press the keys in the order of:

A is displayed on the left

or

Press the keys in the order of:

Cancelling automatic compensation

ClR

side of the Display Line 3.

Note

B This compensation is reflected to HDG, STG and bearing between

two points as well as data Output by NMEA-0183 format.

GPS-8 OPERATION MANUAL-01
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Computing distance and bearing between two points

: * Mode Bar Position
The distance between any two points stored as event memory
or waypoint memory is displayed. CMP
The maximum distance is 999.9 nm. —

WP 16

Fig. 52 Distance and bearing between two poinis

Directions:

[.._.p — Press either key to move the Operation Mode bar to CMP.

F
| tp—— l

“wep [—— Press either key to display 03 as Index number.

-
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Qperation Mode bar

‘ The Index Number shows 03 /
[

Press the keys in the order of:

-IR 1N 8

_

|7

ENT

CLR

f or UL WAV TEST CWF_SET TIME A
o =p—
03 B {:G BBS’:LE J Shows all zeros.
vuLuuuy
Bearing caiN 0683 Distance
compensation | We ST OGP voue X BG T o8t |
value

Fig. 53 Display example of distance calculation between two points in CMP

Displaying the distance and bearing from the memory point 16 to 17

Position of memory point 16 is displayed.

—— After position of memory point 17 is dis-
played, the distance and bearing from the
memory point 16 to 17 are displayed.

Displaying the distance and bearing on other points

— Press CLR key, then repeat the procedure above in the same manner
by replacing the point numbers.

GPS-8 OPERATION MANUAL-01
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 Compensating local ine

Mode Bar Position
The receiver obtains UTC (Universal Time Coordinates) or
GMT (Greenwich Mean Time) from GPS satellites. This CMP
function is for applying the time difference to get local time —

at an interval of 00:30 hours. Refer to the time zones below.

The Maximum compensation value is +/-13:30 hours.

4 11110] 9181716157 431211 UTQ+1 [+2 1 +3 | 4 145 ] 46] 47 <81 20 1210 ¢71 i

|
L

BT

dol 9l 8l-7Tl6ls5id4ia[-213 h +1 142 [+3 144 [45 [ 46 |47 1 +8 [ 49 [+10][s11 14

Fig. 54 Time zones

Directions:
[_g Press either key to move the Operation Mode bar to CMP.
o
| —
~=p — Press either key to display 04 as Index number, and the compensation
== time with polarity sign against UTC (GMT) is entered by the keyboard.
A
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The Index Number shiows 04 / Operation Mode bar

Blank

LoP Ll NAVTESTMSHM

MEMO .o
ay

.

N

HXIE UTC as reference

- cDI

\

Local time compensated
from UTC

J\\ Compensation fime value

Example:

Adding 9:00 hours to the UTC
Press the keys in the order of:

Fig. 55 Display example of time compensation in CMP

Negative mark mss appears when the compensation value is applied.

o] bo Lo

+/ M

ENT

Subtracting 11:30 hours from the UTC
Press the keys in the order of:

The compensated local time will be displayed on the Display Line 2.

i

1N JE 0

-/R

ENT

Resetting compensation
Press the keys in the order of:

ENT | OF | CILR

The compensated local time will be displayed on the Display Line 2.

Note

B This compensation is reflected on display of present time
in the Navigation mode V/CMG.
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_Operating SET mode- |

This mode provides:
B Proximity (arrival) alarm range setting ... See below. |Notes
B Anchor watch alarm range setting ... See Page 52 | The Display Line 3 is used
B Cross track error alarm range setting ... See Page 56| for setting the items left.

M Averaging factor settings of speed and heading W NavigationMode 1 selection
(moving direction) computation ... See Page 58. key is used for selecting

M Datum setting ... See Page 60 index number.

B Unit of measure setting ... See Page 62 B NavigationMode 2 selection

M Positioning mode setting ... See Page 64 key is kept inoperable.

I Antenna height setting ... See Page 66

Setting proximity (arrival) alarm range Mode Bar Position

Proximity alarm is the function that informs you the vessel is

approaching the waypoint. Audible alarm sounds when it has

entered the presetrange. The proximity alarm range is factory-

setto 0.5 nm,; therefore, if you would like to change the alarm range, follow the direction
below.

Alarm will soundwhen your boat
enters the preset range.

%‘ - _ Waypoint
_ C% N\ I "\ o r

destination

Preset alarm range

. Fig. 56 Proximity alarm range
Directions:

[_ ~—— Press either key to move the Operation Mode bar to SET.

[
| p—
‘ ==y | — Press either key to display 01 as Index number, and the arrival alarm
= range is entered by the keyboard.

- " ™\

— <Of_LL NAV TEST CMP ST TIME Operation Mode bar
N lr ]
The Index Number a2 ,? -"u | L:.::'. n XIE Present position
shows 01 e R ‘
[ LT R S Y c=3|
w L= 0
Proximity alarm Pr G H E'_S Set values
dentfication | el @ op v e Yo mET

Fig. 57 Display example of proximity alarm range in SET
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Example:
Setting proximity alarm range of 2.5 nm

Waypoint to approach

Press the keys in the order of:

[ LOP LIL NAV TEST CMP SET TIME
| | M S aC L
=z T i A
we 0 D=0 T e
w OCT1 1°0
2.5
| W 57650 008 VoW XIETPS TG 08T |
P r G # disappears.
i op ULW SET TIME A
"MOON T L =1 N
ENT I e Rt T
we i PT T I Y o A
W 8o kbl
PrlH .S
L WP _STG_SPD DOP woMG XTE_NbG TG DT

'pr 24 appears.
Fig. 58 Display example of setting proximity alarm range
Turning the alarm sound off.

ctR | — Press CLR key, and the alarm turns off; however, if alarm condition
is met again, the alarm will turn on.

Notes

B Settable range is 0.0 to 9.9 nm. However, 0.0 or 9.9 nm setting inhibits the alarm.
When the alarm is not sounding, pressing CLR key selects automatically 0.0.

W Alarm starts to beep when distance to awaypoint becomes 0.1 nm less than the range set
and stops when it becomes 0.1 nm larger than the range.

W Alarm sounds with every 1.5-second pitch.

B The default value is 0.5 nm.
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 Setting anchor watch alarm range Mode Bar Position
Anchor watch alarm is the function that informs you the vessel
has drifted from the original anchoring point. SET
Audible alarm sounds when the drift becomes larger than the a—

preset range. The anchor watch alarm range is factory-set to

0.5 nm; therefore, if you would like to change the alarm range, follow the direction
below. (For activating Anchor waich alarm, see page 54.)

——" Alarmwillsoundwhen your boat
7\ goes out of the preset range.

. Presetalarmrange -

o Fig. 59 Anchor watch alarm range
Directions:

[—3 —— Press either key to move the Operation Mode bar 10 SET.

F
|

—— Press either key to display 02 as Index number, and the anchor watch
alarm range is entered by the keyboard.

o -

The index Number shows 02 / Operation Mode bar

. e —
5? " E -::S LI':B {} NLE Present position
“w 8N g e
anr -
- w:_sf_;;:\-og@ o Hmism Set values

Anchor watch alarm identification
Fig. 60 Display example of anchor watch alarm range in SET
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Example:
Setting anchor watch alarm range of 2.5 nm

Present position C——— >
Press the keys in the order of:
2,-5 5 [ OF UL NAV TEST GWP SET TWE )
MON D N e N
G¢ ¢ 13 Ul
wp
0 0 =C g
w OCeT 1 ™
c.5
\ WP _STG_SPh UOF VOMG XTE HDG TIG OS] )
i R i { disappears.
ENT
- LOP L/ NAY TEST CiP SET_TIME )
MEMO
m: N :‘ I L,-n ]
02 C 1 Ul
RS i I X S T S
w o= -
| N
L WP _STG_spD LOP VoG XTE HOG TT6 DT )
Fig. 61 Display example of anchor watch alarm range AR appears
Turning the alarm sound off.
et | — Press CLR key, and the alarm turns off; however, if alarm

condition is met again, the alarm will turn on.

Notes

W Settable range is 0.0 10 9.9 nm. However, 0.0 or 9.9 nm setting inhibits the alarm.
When the alarm is not sounding, pressing CLR key selects automatically 0.0.

B Alarm starts to beep when distance to an anchoring point becomes 0.1 nm more than the
range set and stops when it becomes 0.1 nm fess than the range.

M| Alarm sounds with every 1.5-second pitch.

M The default value is 0.5 nm.

|
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' Activating anchor watch alarm

Mode Bar Position

The unit warns you when the drift exceeds the preset range
from the anchored point by audible alarm by activating the ‘
anchor watch alarm.

M <
O

Directions:
["""‘3 —Press either key to move the Operation Mode bar to LOP or
1
| otfj—
-——) Press either key to move the Navigation Mode bar 1 to WP.
ol
o ‘;-: —— Press 0 key to select the anchor watch function.
ENT | Press ENT key, and the anchor watch alarm function will activate.

The Index Number shows 00 to indicate the anchor watch alam is activating.

s —— = ™\
LOP_LE_MAV TEST Gw Sev o Operation mode bar
o NV N - Y
80 ¢ qa- L'-L FuL ’:LE Anchored position is displayed.
we Q2 L 1)
- T CDl
WL e g
Blark
—
_ WINSTG_SPD DOP V/CNG XTE HDG YTG DiST J
Navigation mode bar 1

Fig. 62 Display example of anchor watch alarm set

Notes
W When the anchor walch is activated, displays of Operation Mode NAV and Navigation
Mode STG and DIST can be used.

W Setting of the anchor watch or pressing CLR key on WP mode will reset the waypoint
in use.
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Reseting proimity and anchr wetch s |

in L/L mode

The Index Number tums off.

Mode Bar Position
The proximity and anchor watch alarm ranges preset can be
reset. LOP
m—
Directions: wp
[—-3 —— Press either key to move the Operation Mode bar to LA,
[
| of—
——p | —— Press either key to move the Navigation Mode bar 1 to wWP.
ol =
g | Press CLR key, and all zeros are displayed on Display Line 1 and 2,

no display on Display Line 3 , and no Index Number nor Waypoint bar.

Operation mode bar

l

Al zeros are displayed

Blank

in LOP mode

All zeros are displayed

Navigation mode bar 1

Blank

Fig. 63 Display example of Resetting proximity or anchor watch alarm
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- Setting cross track error alarm range Mode Bar Position

Cross track error alarm s a function that gives an audible alarm

when the vessel has deviated from the course more than the SET
preset range. The cross track error alarm range is factory-
set to 5.0 nm; therefore if you would like to change the alarm
range, follow the direction below.

Directions:

o
—

L L1

—_—

-

Alam will sound when your boat
goes out the preset range.

< IPresetalam: range  Active waypoint
By Course —@

[_' ——— Press either key to move the Operation Mode bar to SET.
=

IPreseI alarm range

Fig. 84 Cross Track Error alarm range

Press either key to display 03 as Index number, and the cross track error
alarm range is entered by the keyboard.
The Index Number shows 3 / Operation Mode bar

LOoP L MAV'I'ES[CWET:_‘TIME

e N N e N
a3 :-5 ":-u L5

NG I MY ¥
w o LhL~1§1 11 |
f ,r f E'S Set values
STG

Present position

__________________________ J
Cross track error alarm identification

Fig. 65 Display example of Cross Track Error alarm range in SET
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Example:

Setting cross track error alarm range of 2.5 nm

| 2.5 nm {preset alarm range) B

| C°”F39___ 1?.5 nrn:_(presetl_a_lglrr_r_!.ra:rzlgg)
Press the keys inthe order of: LOP LL NAV TEST CMP SET TIME )
: MEMO -
' N D W 4N
B L 63 C 23 U]
we O 3200 WL |4
w CC=1 10 4~
L WP _STG_SPD DOP WOMG XTE MDG TTG DIST =~ |
| £ £ disappears
- LOF /L NAY TEST CMP_ SET TIME h
MEMO
N T L« N
ENT 83 £ 2 1wl
wP
D -'l".. '-c ’ C|D
YRR v I e B 1 B B
e as
L Wr _STo_SPD DOP VoWG XIE_HBG TG DT |
I { £ appears.
. Fig. 66 Displ le of track |
Turning the alarm sound oft. g play example of cross track error alarm range
otp | = Press CLR key, and the alarm tumns off; however, if alarm

condition is met again, the alarm will turn on.

Notes

B The alarm sound is continuous.
M The default value is 5.0 nm.

M Settable range is 0.0 to 9.9 nm. However, 0.0 or 9.9 nm setting inhibits alarm.
When the alarm is not sounding, pressing CLR key selects automatically 0.0.

B Alarm staris to beep when the shortest distance to a course becomes 0.1 nm more
than the alarm range and quits when it becomes 0.1 nm larger than the range.

W The display of cross track error is affected by the alarm range vaiue. When range is
in the range of 0.0 through 0.9, the XTE Display shows cross track error by two-digit
number 00 through 99 by unit of 1/100 nm. When the range is set to 1.0 t0 8.8, The
display shows 1.0 through 9.8 by unit of 1710 nm.
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 Setting averaging factor

Mode Bar Position
The selection of the averaging factor may be required to SET
eliminate fluctuations in present position, speed and bearing. E
The higher the factor value, the less fluctnations. However, —
the information has the longer time delay and the lower
maximum tracking speed. Five averaging factors are pro-
vided.
Directions:
E—;I —— Press either key to move the Operation Mode bar to SET.
]
| —
~=p | — Press either key to display 04 as Index number, and enter the average
] factor (1 to 5) through the number keys.
E L T ]
The index Number shows 04 Operation Mode bar
( LOP  L/L NAY TEST CMP  SET/ TIME )
ae NI N AN ]
84..' C 153 1oLt ’:LE Present position
we  FTY B M A P
w 8.!. S
U 3 Set values
_ WP _STC_SPD_DOP VMG XTE HOG TTG DIST /
N Averaging lactor identification
Fig. 67 Display example of averaging factor in SET
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Example:
Setting Averaging factor 2

Press the keys in the order of: -

LOP UL NAV TEST CMP SET TIME

MEMO -
) N T =1 N
oy "2 SN D ol
28 WP
0.0 et
w OC ol v B
¢
L WE_5TG_§PD DOP VMG XTE_MDG TTG DIST
l R 1§ disappears.
MO\ = L Ll Y
o L B U B T N A R
ClDI

we ) LE
w El. L"Ll i1
U6 2

P '
]
WP STG_$PD DOP V/CMG XTE HDG TTS DT

l R U6 appears.
Fig. 68 Display example of averaging factor
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“Setting datum

The datum is factory-set to WGS-84 for positioning your
position. However, various sea charts based on different
datums are used all over the world.

When required, the same datum as your sea chart can be
specified so that your position is displayed based on the newly
specified datum and altitude can also be compensated.

Directions:

r

[
| fp—
==p —— Press either key to display 05 as Index number, and enter the datum
— number (00 to 83) through the number keys. For datum number, refer
d—— to APPENDIX C. Local Geodetic Systems on Page 81.

[ LOP _E/L  NAV TEST CMP SET/ TIME

N WL LN Y

L_g ——— Press either key to move the Operation Mode bar to SET.

The Index Number shows 05 / Operation Mode bar

i=. 1L

TR N AN
Y o0 4T

[} fnN

'dl ' uu

N Datum indication
Fig. 69 Display example of Datum in SET

Mode Bar Position

SET

Present position

Datum set

|
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Example:

Find the corresponding number
to the NAD-27 from APPENDIX
C (Localgeodetic systems) on Page
81, then press the keys in the
order of:

Setting Local geodetic system of NAD-27

P

LOP /L  NAV TEST CMP SET TIME

TN
g% ¢ t-S":-uu

w B kb

|

WPSTGSPD_DOPWCMGXTEHDGTI'GUIST

d ¥ U disappears.

LOP L/l NAV TEST CMP SET TIME

e Ll N

PN D

0S C 1J 1w

o e TT I
8&‘.’-"1 0

e n
: u

XTE

cDl

1 dr 4 appears.
Fig. 70 Display example of datum setting
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The unit of measure for navigational data calculation for the
distance to waypoint, speed, antenna height, altitude, and cross
track error can be changed.

Two units are selectable: nautical mile (nm) and kilo meter
(k).

Mode Bar Position

SET

[ LOP__L/L_NAV TEST G _SET/ TME h
sy N2 L NN,
|

Unit selection | Speed Altitude and antenna height
nm kt ft
km km/h m
Directions:
[——g ——— Press either key to move the Operation Mode bar to SET.
T
| et ]
==p» | ——— Press either key to display 06 as Index number, and enter the number
] 0 for nm or 1 for kin through the number keys.
o -

The Index Number shows 06 / Operation Mode bar

U 5 =L Lt . ’ Present position
J l.l L 1|
w EI' Lo 0 |
" N 3 Set values
L WP _STG_SPD_ DQP;!’E!E,".TE.-.“’.G..’IE.??I )
N Unit of measure identification
Fig. 71 Display example of unit of measure in SET
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Example:
Setting the unit "kilo meter" (km)

Press the keys in the order of: - \
LOP L/t NAVY TEST CwP a TIVE
MEMO
_ N L LN
— 86 C 10 [
L S = =TT T g 4
w !.l L f= Ll ]
o !
| WP_STG_5PD_DOP VICMG XTE_ HDG TTG DIST )
11 disappears.
r LOP LA NAY TEST CWP E TIME W
sl Vi M P X 11 2 N 3 ]

th 'y l'l =g 0Lf

= w0 el bC
w B2 ke e
5 i

]
WP _STG $PD DOP VMG XTE HOG TTG DT

’ f, appears.
Fig. 72 Display example of setting the unit of measure

Note
B Indication for the unit of measure

10 ... nautical mile (nm)
&:1 ... kilo meter (km)
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Selting positioning mode

The priority of positioning mode can be specified; namely,
2- or 3-dimensional mode can be selected for your particular
application.

B 2-dimensional positioning mode ... sea use mode
Your position is position-fixed based on the antenna
three satellites.

I 3-dimensional positioning mode ... land use mode

Mode Bar Position

SET

height entered by using

Your position is position-fixed based by using four satellites.; therefore, the |

altitude is automatically calculated. However, when
or when only three or less satellites are visible, the

PDOP value exceeds 8
2-dimensional mode is

automatically selected. When HDOP value exceeds 15, the positioning is

automatically stops.

Directions:
...3 —— Press either key to move the Operation Mode bar to SET.
r 1
| f—
=a=p | —— Press either key to display 07 as Index number, and enter the number
T 0 for 2-dimensional mode or 1 for 2-dimensional mode through the
A= number keys.
The Index Number shows 07 / Operation Mode bar
( LOP__UL WAV _TEST CwP SET/TME |
COON T T Y "
] ] [ ]
LR S A I TR TR Present posiion
WP
0 0 L b
w o OCey 0 =
H \ G Set values
- WE ST5_SPD DOP WOMG XTE HOG TTG DIST y

Positioning mode identification

Fig. 73 Display example of positioning mode in SET
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Example:
Setting the 3-dimensional positioning mode

Press the keys in the order of: —
LOP  L/L  NAY TEST CMP SET TIME

0 N L e N
07 C 1°J ":-u TRk

1N wp
030 L g
YV~ I o B e I

Fig. 74 Display example of setting positioning mode

Note
W ndication for posiioning mode

H: 0 .. 2-dimensional mode
£:1 ... 3-dimensional mode

R n o A
]Hdisappears.
o e L/ NAY TEST CMP SE-T TIME A
ponO i B MY o N 1 o 3
o 8 C d ruu
NS M FY X B T AP
PV I o B T v I M
L o 55§90 DoF Ve X G TG 06T
P appears.
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The antenna height above or below mean sea level for 2-

dimensional positioning mode can be entered. SET
We recommend you enter the antenna height as accurately as
possible; The error should be with in £3 m (10 ft). The more
the antenna height error is, the greater the positioning error
is. The relationship between unit selection and the unit of
antenna height is shown in Table below, The maximum
antenna height is 9999 m (ft).

Table: Unit selection and antenna height
Unit selection | Antenna height

nm ft
km m
Directions:
[_3 Press either key to move the Operation Mode bar to SET.
r
| of—
=up | —— Press either key to display 08 as Index number, and enter the antenna
T height through the number keys.
-] nnan

r The iIndex Number shows 08 / Operation Mode bar

s LOP__LUL__NAV_TEST CWP ﬂ/““"e
o .C u.
08 N L:' -:-S :-B G e Present position
i YN P N
w LDI C L' I'El § ==
H 't"l{ E 3 ,|' : Set values
% % ox ok o s et |

Antenna height indication

Fig. 75 Display example of setting antenna height in SET
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Example:

Setting antenna height of 20 m (ff)

T ™

LOP UL MNay TEST CNFP SET TIME
'I C u-n N
"8 " CTRTR
l L I '
E L ,."' CcDI
L WP_STG_5PD DOP WCMG XTE HOG TTG DIST )
A1 T disappears.
f LOP ULNAVTESTWSETTM \
MEMO
v 3 N LN
08 l'-l el LT
WP
Q0 U 1 o N
w OC1 e 1™
Anr 3.]3 ¢h
| W STo_i70 DOF Vo XE_MO6 TG DT
lll apma[s

Fig. 76 Display example of setting antenna height

M Indication for the unit of measure

Press the keys in the order of:
s
ENT
Note
nr
AAT

£ - Nautical mile {nm) is selected.

Kilo meter (km)is selected.
Antenna height is displayed in m.

Antenna height is displayed in ft.
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This operation resumes the default state of the unit.

There are two kinds of

operation shown below. If a track display is connected, make sure to turn on the

power again while holding down 4/W key after initializing the unit to interface

with the track display.

Directions:

M Initializing with the position point
memory preserved.

N

ON/OFF

Press ON/OFF key toturn the
Tpower on while holding down
the 1/N key.

M Initializing with the position point
memory cleared.

ON/OFF|

T

Press ON/OFF key to tum the
power on while holding down
the 2/S key.

Both functions above leave the unit in Operation Mode TEST after conducting
circuit test for receiver and control and performing the defauit setting.

Normal display after power on.

T — e
LOP L1 NV TEST Cwf SPT TIME

E
8e8
e

WP $T0 BP0 DOF WCMD XTE #DG TTO GBT

-

3

3% "8.6:88:0.8

Error display after power on.

e ——
LOP 1N MAY YEST LM XFT TIME

b

6FP5

Error
868

g--3

WP

mmmmmmrmlﬁ;

TEST mode

<

w 8.0:6 8:0.8

g-1-§

It any error is detected, it will be indi-
cated by the letters £ -~ o+ as shown
above.
Call your authorized dealer or SI-TEX
for service.

Fig. 77 Initializing mode display sequence

Power-on without initialization leaves the unit in either LAT/LON (L/L) or LOP
mode depending on the mode used in the previous operation.

SIN of active sateliites are displayed following
above display.
Move operation mode bar to LOP or L/L for
displaying present position.
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[ Specifications B

Specifications subject to change without notice.

| Receiver section B

Receiving frequency
Receiving channel
Receiving code
Sensttivity
Tracking speed
Accuracy
(HDOP<3)

Position:
Velocity:

Note: Accuracy is subject to change in accordance with DOD civil GPS user policy.

1575.42MHz +1MHz

Digital 5-channel parallel

C/A code

Better than -130 dBm (elevation angle: 5° or over)
200 knots maximum

15 meters RMS

0.1 knot RMS

l

Display section |

Display

Display mode

Position display (boat
position, waypoint,

and memory)
Navigational data display

Event memory

Waypoint memory

Route memory

Position update
Navigational data update
Alarm

Position compensation
Magnetic compensation
Output data format

Setting items

Battery backup

Power supply

Power consumption
Environmental condition

LCD backlit electroluminescent cell (86 x 44 mm)
LOP, L/L, NAV, TEST, CMP, and SET
Latitude/longitude (in increments of 0.01 minute) or
Loran C LOP's

Speed, heading, velocity made good, course made good, dis-
tance to waypoint, steering to go, time to go, Cross track error,
course deviation {CDI), distance between any two waypoints
10 points

89 points

One temporary route with 10 points (forward or reverse)
Every one second in L/L

Every three seconds

Proximity, cross track error, anchor watch

Latitude/longitude or Loran C LOP's

Automatic or manual

NMEA-0183 (GGA, PKODA, GLL, VTG, GTD, SGR, AAM, BOD,
BWC, WDC, XTE)

PDOP mask (8, fixed), HDOP mask {15, fixed), SIN mask (3,
fixed), elevation mask (5, fixed), Datum (84 selections), position-
ing mode (2-D or 3-D, automatic and manual selection), position
averaging factor (1 1o 5, default: 3), unit of measure (nm for
distance, knot for speed, and feet for altitude), antenna height
By built-in lithium battery

11 to 40 VDC

7 W (at 12 VDC) or less

Display unit: 0° to +50°C {32° to 122°F)

Antenna unit; -30° to +70°C (-22° to 158°F)
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| Equipment list |

Anticle Remarks Quantity
Display unit With vinyl cover and mounting bracket 1
Antenna unit GA-06 1
Antenna cable CW-191, 10 m (33 ft) with a connector 1
DC power cable CW-201, 1.8m {5.9 ft) with a connector 1
Spare parts Standard 1 set
installation materials | Standard 1 set
Operation manual 1
Operation card 1
Option
Article Type Remarks
Remote display UR-7 With power and connecting cables
Junction box JB-10 1-IN/3-0UT
Connecting cable | KCW-14 o m (16.5 ft) with BNC connectors
CW-60 10 m (33 ft) with BNC connector and lugs
 CW-64 5 m (16.5 ft) with 5-pin and BNC connectors
CW-154A | 5m(16.5 ) with a 6-pin connector
CW-155 5 m (16.5 ft) with BNC and §-pin connectors
CW-158 5 m {16.5 ft) with a 5-pin connector
Antenna holder RAH-26
Rectifier PS-003A With 2 fuses
AC power cable VV-2D8 3m (9.9 ft)
Spare patts
Article | Remarks Quantity
Fuse | F7142, 1A 1
Installation * materials
Article Remarks Quantity
Hose band 738-1015 2
Truss tapping screw | TPTS x 20U 4
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Outllnes “and dlmenSIons -- } Scale differs among drawings.
Unit: mm (inch)

fﬁ@@umi
2235(8 13/16) 100(3 15/16)
heall—
- 1706 11/16) - Tz 506
?

ANARAIRH

116 (4 9/16)

[l ——
\

148 (5 53/64) >

g —
188.5 (7 7/16)
- —o-
Fig. 78 Outiines and dimensions of display unit
Antenna unit Unit: mm (inch)
293 {83 11/16)
—
____..ﬁ 4
(<=
S
SITEXC | |«
= g
| ’ —
] Cel
( F
Y
dﬁb
{1 3/8)

Fig. 79 OQutlines and dimensions of antenna unit
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.

The GPS receiver should be installed on a flat, solid
surface for maximum stability. You can mount the
bracket on a swivel mount which has the same mounting

| holes as your bracket. You can also mount your bracket

overhead.

Position the bracket, mark and drill 6-mm holes. Secure

itusing four self-threading screws provided. Make sure /
that the bracket slot face forward.

Fig. 80 Mounting bracket

Installing display unit |

Place the unit in the bracket and secure it to the
bracket using two bracket knobs as shown in
Fig. 81.

And, Fig. 82 shows mounting dimensions for
your reference.

13 i3

11

1318 1 a2

7,

Fig. 82 Mounting dimensions
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- Instaling antenna unit

Make sure to install antenna at the highest point on the boat where the minimum

interruption of view above the horizon is achieved.

Objects placed above antenna or too close to the antenna will cause signal degradation

and positioning will be intermittent.

Notice for installation

W As far away from the metallic object as possible.
W At least 4 meters (13.2 feet) away from the VHF/HF/MF transmitter anfenna.
W Outside radar transmitting beam.
W Al least 3 meters (9.9 feet) away from the loop antenna.
W At least 3 meters (9.9 feet) away from any object of 4 inches in diameter.

Receiving
antenna

VHF antenna

High vollage MFHF antenna

Morethand m Mote than 2 m

(13.21)

4 m

(661)

More than

Loop antenna

1m(3.3 1) /
! More than 3 meters
©.9%)

. Mast diameter -

" 10 cm: more than 1.5 m{4.91)
(y 30Dem:morethan 3m(9.9 1)

Mére than 1/2 m (1.65 ft)

(321

Main mast

Fig. 83 Mounting antenna

Outside the radar beam
(20° o 257}
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_Examples of antenna instaliation |

Example 1 e Antenna (GA-06)

Antenna cable (CW-191) Antenna (GA-06
Example 2 d ( )
-——— Connector (BNC)

Antenna cable (CW-191) =~ ° Mounting pipe
% — or antenna holder RAH-26
Connector (BNC)

Example 3 / Antenna (GA-06)

Screw {W1-14 thread
Gf"':': / oW ( S)
= / Mounting pipe or antenna hoider RAH-26

TS Antenna cable (CW-11)
~— Gonnector (BNC)

Fig. 84 Examples of antenna installations
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cOnnectmg ~cable J

Cable connection
Antenna unit |Note
Remote Display | For information about each cable to interface optional
UR-7 1 unit for your particular application, contact your author-
| Antanna cable ized dealer or SI-TEX.
] Cw-191
*®
Track Display I~ -J[ (® )
st —
| v S—
Marine Radar - —| | R |
I oata ouT . ") -
() @ p;
Chromascope I B
Color Video | — — % DC pawe cable
Sounder | I oh-
I I
| | Rectifier
Color Radar | — | Ground terminal PS-003A
| | AG power cabla |
I I Vv-2D8 I
| - o N
Decca Lop | jEE Batiery Ship's Mains
Converter [~ ~— { Junction box 11-40VDC | | 1001110 VAC
DLC-70 JB-10
3k &k
For inlerdacing with track display, turn on the power JB-10 is required for inlerfacing two or
while holding down the 4/'W key. This operation three units simuftanecusly sothat you can
allows you to connect atrack display. use position output data for your particular

Fig. 85 Rearpanel ~  @pication.

“Plug pin arrangement

ANTENNA—Antenna signal inputport ~ DATA OUT — Serial data output port (BNC type)

Signal IN Signal out
Signal return Signal return
GND ——Ground terminal 11 - 40 VDC —Power input port
Shield
DC (+)
DC (-)

Fig. 86 Plug pin assignment
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Appendix A .. NMEA-0183 output format

Output sentence descriptions
The following output formats are available from DATA port for your particular
application.

 Data ‘conflagration

The bit configuration of one byte is as specified below.
Staribt D0 D1 D2 D3 D4 D5 D6 D7 Stopbit

Logical 0 Higher than +4 V
Lomﬂ:l I l::[ I I:J Lower than +0.4 V

Data bits {(ASCIl codg) o 1 bit or mare

1 bit,
logical 0

Data specifications

~Baudrate | Output level | Output current Transmitting cycle |
| 4800 baud | TTL level Maximum 10 mA | 3 seconds

Output sentences

GPGGA + PKODA + GPGLL + GPVTG + GPGTD +GPSGR +GPAAM + GPBOD + GPBWC + GPWDC + GPXTE

Descriptions |Contents of data field

GPGGA Global Positioning System Fix Data
$ GP GGA, hhmmss, XXXX.XXX, N/S, XXXXX.XXX, E/W,
] L || | i ]
“‘ | | Longitude

] ‘ Latitude  L@titude (N or §)

! UTC at the position (hours, minutes, seconds)

|
\ Sentence format
Talker device
Start code

X, X, XXX, 0/- XXX, M, 0/- XXX, M CR LF

i_l_l AN R N
' ! Teminator

| Meters
Geoidal height
0 or - {0: positive, - : negative)
" Meters
Antenna height
0 or - (0: positive, - : negative)
DOP {Por H)
Number of sateliites being used
‘ GPS quality indicator (0: not available, 1: available)
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PKODA Satellites information (SI-TEX proprietary format)
$ PKODA, P/H, XXX.X, XX, XX, XX, XX, XX, XX, XX, XX,

L ! | |
' DOP value ‘ lS/N(?ch-4ch)
PDOP or HDOP Sateliites numbers (1ch - 4 ¢h)
XXXX, M, XXX.X, N, XXX.X, 0/- XX.X, X, X CR LF
A TR o e Y R o
\ ! f © 1171000 minute of Lon.
‘ i l 1/1000 minute of Lat.
} | Agimuh Deviation of oscillator frequency
imuth degree 0: posiive
Speed Kot per hour - negative
Meters
! Altitude
GPGLL Geographic Position, Latitude/Longitude

$ GP GLL, XXXX.XX, N/S, XXXX.XX, EW CR LF

tLon ilude (E or W)
Longitude {E or %V)

Latitude (N or S}
Latitude (N or S)

GPVTG Track Made Good and Ground Speed
$ GP VTG, XXX, T, XXX, M, XX.X, N, XXX, K CR LF
I I | ] |
| |
! LSpeed kot Speed (Km per hour)

‘ | Course {compass valug, same as true bearing)
Course (rrue bearing}

GPGTD Geographical (LOP TD's)

$ GP GTD, XXXXX.X, XXXXX.XCR LF
| I |

]
‘ | LOP of secondary stafion 2
LOP of secondary station 1

GPSGR Station GRI
$ GP SGR, XXXX CR LF

|
Loran C GRI
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GPAAM

Waypoint arrival alarm

$ GP AAM, ANV, A/V, XXX, N, XXX CR LF

| | | |
| Waypoint number
Nautical mile

Waypoint arrival alarm or anchor walch alam range

Cross track error alarm _—j' A: alarm ON
Waypoint amival alarm or anchor watch atarm V: alarm OFF

GPBOD

Bearing , Origin to Destination

$ GP BOD, XXX, T, XXX, M, XXX, XXX CR LF
I | | | | I |
‘ ‘ | Start point number
! Waypcint number
' Bearing to waypoint {magnetic)
Bearing to waypoint (irue)

GPBWC

Bearing & Distance to Waypoint

$ GP BWC, XXXX.XX, N/S, XXXX.XX, E/W

Latitude Longitude

(NorS) 'Lafitude (Nor ) Longitude {E or W)

XXX, T, XXX, M, XXX.X, N, XXX CR LF
! . I | |

Waypoint number
Dislance to waypoint {nautical mite)

Bearing {Magnetic)
Bearing {True)

. GPWDC

Distance to Waypoint

$ GP WDC, XXX.X, N, XXX CR LF
I || *

I Waypoint number
Distance to waypeint (nautical mile)

GPXTE

Cross Track Error, Measured

$ GP XTE, AV, AV, XXX, R/L, N CR LF

’ l Nautical mile
Steer left or right {L: left, R: right)

Cross track error (hautical mile)
A: GPS signal is received.
V: GPS signal is not received.
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APPENDIX B .. Glossary

Antenna - A device that converts radio wave to electrical signal.

Bearing - Horizontal direction of one point to another. Measured from 000° through
360° clockwise.

Course - Horizontal direction in which boat is steered. Measured from 000° through
360° clockwise.

Course deviation (CDI) - Deviation angle between Steering to go (STG) and Heading
(HDG).

Compensation (CMP) - Compensates or calibrates present position in L/L, bearing, time.
Calculates bearing and distance between two points.

Cross track error (XTE) - The computed off-course deviation (perpendicular distance
and direction) of the boat from the course line.

Distance (DIST) - Distance to the waypoint from the boat.

Heading (HDG) - Horizontally moving direction of the boat. Measured from 000° through
360° clockwise.

Latitude/Longitude (LL) - Grid system used in Mercator projection charts.

Latitude ... The parallel lines running east and west from 0 degrees at the Equator to
90 degrees North or South at the poles.

Longitude ... The lines running north to south from 1 degree to 180 degrees east or
west.

Line of Position (LOP} - A graphical plot of all observation points having the same
constant measured time difference (TD) between the Master station and Secondary
stations. The Graphical plot forms the Line of Position printed on the Loran C Chart.
Loran C System - A long range navigation system that operates at an assigned frequency
of 100 kHz. K utilizes pulsed signals from widely spaced ransmitting stations and
measures the difference in armrival times of the pulses to determine position relative
to the transmitting station.

Magnetic bearing - Bearing relative to magnetic north.

Magnetic Heading - Heading relative to magnetic north.

Point of Origin - A starting point of a navigational operation.

Route - A planed course to the final waypoint via some waypoint specified.

S/N (Signal to noise) ratio - The ratio of GPS signal strength to noise. Measured by
decibels.

Speed (SPD) - Speed over the ground.
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Steeting to go (STG) - Direction of the waypoint.

Time to go (TTG) - Estimated trip time to the waypoint.
True bearing - Bearing relative to true.

True Heading - Heading relative to magnetic north.

Velocity and course (V/CMG) - Averaged speed and bearing since last reset of made
good elapsed timer.

Waypoint (WP) - A waypoint or a reference point placed on a route.
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APPENDIX C ... Local geodetic systems (datum)

Name No. Name Ino.| || [No. Name No. Name
ALASKA/CANADA |04 [LIBERIA G4 57 00 |WGES-84 42 | TUNISIA
ARC 50 29 |MAHA 71 58 01 {WGS-72 43 |CHATHAM
ARC 60 30 |MALAYSIA 23 02 |TOKYO 44 |PARAGUAY
ARGENTIN 39 |MALDIVE 48 03 |NAD-27 45 |BRAZIL
ASCENSION 31 |[MARCUS 35 04 | ALASKA/CANADA |46 [NEW GEORGIA
ALUSTRALIAN 84 06 IMARSHALL 82 05 |EUROPEAN 50 47 [EASTER
BAHRAIN 27 IMASCARENE 73 06 | AUSTRALIAN 84 48 |MALDIVE
BERMUDA 37 |MIDWAY 6t 62 07 ISOUTHASIA 49 |GUAM 63
BRAZIL 45 |MOROCCO 61 08 |SOUTH AMERICA |50 | GUADALCANAL
CANARY 68 |NAD-27 03 09 {GREENLAND 51 |HONG KONG 63
CAYMAN BRAC 56 |NAD-83 10 10 [NAD-83 52 |DIEGO GARCIA
CHATHAM 43 |[NEW GEORGIA 46 11 | ICELAND 55 53 {JHONSTCN
COCOs 28 |NEW ZEALAND 13 12 |IRELAND 65 54 {SR1 LANKA
COLOMBIA 38 |NIGERIA 63 13 |NEW ZEALAND 55 |[KELGUELEN
CORVO/FLORES 65 |OMAN 67 14 |EUROPEAN 79 56 |CAYMAN BRAC
DIEGO GARCIA 52 |PARAGUAY 44 15 |ROME 40 57 |LIBERIA 64
DJAKARTA 22 | PHILLIPPINES 19 16 { SOUTH AFRICA 58 IMAHA T
EAST FALKLAND 76 |PHOENIX 40 17 1 SAUDI ARABIA 59 |SALVAGE
EAST MALAYSIA 79 {PITCAIRN 69 18 | INDIAN/NEPAL 60 |ERITREA
EASTER 47 |PORTO SANTOD 77 19 | PHILLIPPINES 61 |MOROCCO
EFATE 36 |PUERTO RICO 71 20 |ENGLAND 62 IMIDWAY &1
EGYPT 66 |QATAR 72 21 {HAWAII 63 |NIGERIA
ENGLAND 20 |ROME 40 15 22 i DJAKARTA 64 | TRINIDAD
ERITREA 60 |SALVAGE 59 23 IMALAYSIA 65 |CORVO/FLORES
ETHIOPIA 25 [SANTA MARIA 75 24 [JAPAN 66 |EGYPT
EUROPEAN 50 05 |SANTO 74 25 |ETHIOPIA 67 |[OMAN
EUROPEAN 79 14 |SAUDI ARABIA 17 26 |SOMALIA 68 |CANARY
FAIAL 78 |SOMALIA 26 27 |BAHRAIN 69 {PITCAIRN
FlJt 81 [SOUTH AFRICA 16 28 |COCOS 70 |SOUTH CHILE
FLORIDA 41 [SOUTH AMERICA |08 29 |ARC 50 71 |PUERTO RICO
GREENLAND 09 1SOUTH ASIA o7 30 [ARG B0 72 |QATAR
GUADALCANAL 50 |SOUTH CHILE 70 31 |ASCENSION 73 IMASCARENE
GUAM 63 49 {SRI LANKA 54 32 | IWO JIMA 74 |SANTO
HAWAII 21 |ST. HELENA 34 33 {TERN 75 | SANTA MARIA
HONG KONG 63 51 [SURINAM 83 34 {ST. HELENA 76 |EAST FALKLAND
{CELAND 55 11 [TERN 33 35 {MARCUS 77 |PORTO SANTC
IRELAND 65 12 |TOKYQ 02 36 |EFATE 78 |FAIAL
INDIAN/NEPAL 18 | TRINIDAD 64 37 |BERMUDA 79 {EAST MALAYSIA
WO JIMA 32 |TRISTAN 80 38 |COLOMBIA 80 |TRISTAN
JAPAN 24 |TUNISIA 42 39 |ARGENTIN 81 jFiJl
JHONSTON 53 |WGES-72 a1 40 |PHOENIX 82 [MARSHALL
KELGUELEN 55 |WGS-84 Qo 41 |FLORIDA 83 |SURINAM
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APPENDIX D ... Position memory note

No. Name L/L or LOP NoJ Name L/L or LOP
01 51
02 52
03 53
04 54
05 55
06 56
o7 57
08 58
09 59
10 60
1 61
12 62
13 63
14 64
15 65
16 66
17 67
18 68
19 69
20 70
21 71
22 72
23 73
24 74
25 75
26 76
27 77
28 76
29 79
30 80
31 81
32 82
33 83
34 84
35 85
a6 86
a7 87
38 88
a8 89
40 90
a1 91
42 92
43 a3
44 94
45 95
46 96
47 97
48 98
49 89
50
82
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