LORAN C RECEIVER
XJ -1
OPERATION MANUAL

DOC. NO. XJ




IMPORTANT NOTICE ON XJ-1

IMPORTANT NOTICE ON XJ-1

1, ANTENNA COUPLER INSTALLATION

IF A TAYDOWN BASE MOUNT IS USED, CAULKING OR SEALING COMPOUND MUST BE
APPLIED AROUND THE BASE OF THE COUPLER AND THE CABLE ENTRANCE TO PREVENT
WATERLEAKAGE WHEN COUPLER IS IN HORIZONTAL POSITION.

GRI ENTRY PROCEDURE

WHEN ALL 9'S APPEAR ON THE DISPLAY WITHOUT THE BAR (-~} INDICATOR, SIMPLY
PRESS THE 4 DIGIT GRI NUMBER OF YOUR AREA AND THEN THE ENT KEY.

ENTRY PRCCEDURE

PRESS ON FOR POWER ON OBSERVE 9's
(OFF)

PRESS (#) (#) (#) (#) GRI NUMBER FOR YOUR AREA

PRESS (ENT) TO ENTER GRI

OBSERVE NORMAL OPERATION
NOTE: 9'S MAY APPEAR FROM STARTING ENGINE WITH EQUIPMENT ON.

REVERSE POLARITY

REVERSE POLARITY WILL CAUSE INTERNAL DAMAGE NOT COVERED UNDER WARRANTY.
THE FOLLOWING PROCEDURE WILL GIVE ADDITIONAL REVERSE POLARITY PROTECTION.

INSTALL A 5 AMP SLO BLO FUSE IN THE NEGATIVE SIDE OF THE POWER CABLE.

ATTACH THE POWER CABLE TO THE LORAN AND OPERATE THE UNIT PRIOR TO
ATTACHING THE CASE (R.F.) GROUND.

CAUTION

WHEN HANDLING THE LORAN RECEIVER, TAKE CARE NOT TO GRASP BY THE DISPLAY
PORTION (TOP HALF)} OF THE FACE PLATE. DISCOLORATION OF THE LCD DISPLAY CAN
OCCUR. THIS IS USUALLY TEMPORARY, BUT THE LONG TERM EFFECTS OF MISHANDLING
COULD BE PERMANENT AND NOT COVERED UNDER YOUR WARRANTY.

INSTALLATION NOTICE

THIS UNIT CONTAINS LIQUID CRYSTAL DISPLAYS. PROLONGED EXPOSURE TO DIRECT
SUNLIGHT CAN CAUSE THE DISPLAY TO WASH QUT. PERMANENT DAMAGE COULD RESULT.
PRECAUTIONS SOULD BE OBSERVED TO PROVIDE ADEQUATE PROTECTION FROM DIRECT
SUN EXPOSURE.
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10.

“PRECAUTIONS"

Before operating Loran C Mavigator XJ-1 read through the manual carefully.

If it does not operate properly even with correct handling, repeat the
initial setting operating.

The Loran C XJ-1 navigator contains an internal lithium battery for memory
storage of programmed information. Replacement may be required once every
3 te 5 years. There is no recharging necessary.

The Loran C signal may be distorted and & lecarion error may be preduced
depending on its transmission passage. As a corrective measure, Loran
charts where location errors are corrected, and Loran C error torreclion
tables where errors are enumerated, are available commercially.

If the unit cannot be energized, the fuse may have blewn. The fuse is
located on the back panel, however, before replacing the fuse, the cause
of the trouble must be located. Contact the nearest agent.

If you encounter difficulty with your Loram C settling out or maintaining
cycle lock, the preblem can often time be craced to R.F. interference.
Refer to your operators manual and use the TEST function provided in your
Loran € receiver to locate the sources of R.F. interference. The following
is a list of known possible interference sources:

Television sets

Color video sounders

Alternators

Improperly grounded radar
Electronic Tachomerers
Microprocessor based instruments
D. €. powered fluorescent lights

If a lay down mount is used to mount the antenna coupler, do not allow the
coupler o be lowered to a horizontal position. The coupler should be
kept elevated so that water does not lay against the cable enrrance.

Reverse polarity, improper ground wiring, will cause internal damage not
tovered under warranty. The following procedure will give additional reverse
polarity protection.

a- Install a 5 Amp Slo Ble fuse in the negative side of the power cable.

b. Attach che power cable to the Loran and operate the unit prier to
attaching the case (R.F.} ground.

When handling the loran receiver, take care not to grasp by the display
portion (top half) of the face plate. Discoloratiom of the LCD display
can occur. This is usually temporary, but the long term effecrs of
mishandling could be permanent and not covered under yvour warranty.

This unit contains ligquid crystal displays. Prolonged exposure to direct sun

light can cause the display te wash our. Permanent damage could resui:.
Precautions shouid be ohserved to provide adequate protection from direcc
sun exposure.

iil



Specifications For Loran C Ravipateor XJ-1

SPECIFICATIONS

Frequency

Tracking stations
GRI selecrion
Secondary selection
Acquisition
Tracking

ASF correcricn

Magnetic compass
compensation
Setzling time
Max. tracking speed
Max. signal level
Notch filter
Display element
Display unit

Outpur data Eormat
Ambient temperature

Power supply
Power consumption

DISPLAY CONTENTS AND MAJOR

Posirtion display
Kavigational display

Signal condition
Frequency deviation
Instant memory
Waypoint memory
Route setting
Visaal alarm
Audible alarm
Compensation

100kHz

: Master and 4 slave stacions

; Manual

: Manual

: Automatic

: Automatic

: Automazic {only in the area with compensation table)

or manual

: Automatic or manual
: Approx. 3 min. at O dB (nominal)
: BC knots

110 dBuV/m

: Built~in presec: 4
: One LCD backlighted (3 lines)

LOP: 0.1 usec, Lat/Long: 0.0l min.
Bearing: 0.1 degree, Time: 1 min.
Speed: 0.1 knot, DBiscance: ©.01 n.m.

. KDDEN-717, NMEA-D1B0 (simple and complex),

NMEA-D182, and NMEA-0183 {(LOP or L/L)
0 to 50° C
11-15 vDC

¢ B va ac 12 VIC

FUNCTIONS

2 LOPs or La:/Leng

Speed, heading, steering to go, distance TO g0,
time ro go, sross track error, velocity made good,
course made good, elapsed time, distance between 2
imaginary peints and irs bearing

: Displayed

Displayed
10 points

: 89 points

1 route {10 waypoints are settable)
CS, S5/%, station blink

: Waypoint proximity, anchor watch, cress track error

Position of acquisition {+10 usec},
Lat/Long position, magnetic compass variation,
additional secondary facter {ASF)

Specificacions subject to ¢hange withour notice.

iv



1. NAMES AND FUNCTIONS OF OPERATING CONTROLS

MEMO/WP display Operstion wode HMark !

f \ #.ﬂ" € NAVIGATOR LR-T9! W
Secondary station 1 ~L =
display ] I
1C«3 0
al5e~ 15:379 6
Secondary station 2 P B 3 S,:Ll' ‘:}:3 s B
display nas i E
L= o8is & 138 St
Navigation display = C e K L E
_d L w57 | awr ] 8 ot E
CPH function A , J . . an !
4 /r' /.r - n
/ Mark 2 Mark 2 Operation and (PN mode

Numeric keypad change keys

1.1 Names and Functions of Keys

1.1.1 (DIM) Key

{1) Pressing it turns on power and starts the acguisition of Loran
signal.

{2) Pressing it again, briefly, dims the Display and Keyboard. An
additional brief press will return the Display and Keyboard to their
original brightness.

{3} Pressing the Key and holding it for a moment will power-
down (turn-off) the unit.



1.1.2 Operation and CPN mode change key

(&) E} key

Th: mark ! moves to the right (upper stage) to select the operation
mode,

(53) | | key

When the mark 1 is at LOF or L/L pesition, the mark 2 moves teo
the lefr, thereby selecting the navigacion display.

{6) Q key

When the wmark 1 £ at LOP or L/L position, the mark 3 moves to
the right, thereby selecting the navigation display.

1.1.3 Rumeric keypad

(8) Key. This key is used in several different modes of
operation to select and display various data.

GRI, and LOF modes The time difference of the secondary station to be
indicated on the Secondary 1 Display is selected,

L/L mode The Latitude and Longitude within normal operation
range 1s displayed. {Note 1)

CMP mode When a desired time difference is converted into
(Conversion) latitude and longitude, the location within
normal cperation range is displayed. (Note 1)

TST mode The signal quality of the selected secondary
starions is sequentially displayed in the 51
Display Area.

CMP and SET wmode Page 1s advanced.

NOTE 1: Refer to Special Computation of Latitude and Longitude.



{9 @ Key.

This key is used in several different modes of

operation to select and display various data.

GRI and LOP wmodes
L/L mode

CMP mode
{Conversion)

TST mode

{1C) Key

GRI mode
(Master)
(Secondary 1)

(Secondary 2)

LOP mode

L/L mode

The time difference o¢f the secondary station
indicated on the secondary 2 display is selected.

The latitude and longitude within a special
operation range are displayed. (lote 1)}

When a desired time difference is converted into
latitude and longitude, the location within a
special operation range is displayed. (Note 1}

The signal quality of the selected secondary
stations is sequentially displayed in the 51
Display Area.

The tracking point of the master station signal is
adjusted by plus ten microseconds. Thus, the time
difference displayed for both secondary stations
is reduced by ten microseconds.

The tracking point of the signal from secondary
station 1 is adjusted by plus ten microseconds.
Thus, the time difference displayed for secondary
station 1 is increased by ten microseconds.

The tracking point of the signal from secondary
station 2 is adjusted by plus ten microseconds.
Thus, the time difference displayed for secondary
station 2 is increased by ten microseconds.

The current location (time difference) is stored
in the instant memory. Each press of the key
increases the instant memory humbey by one. The
instant memory numbers are 90 to 99. After memory
number 99 has been used, instant memorxy numbers
restart from 90. location information stored at
number 90 will be replaced with new TD's.

The corrent location (latitude/longitude) is
stored in instant gemory. Each press of the key
increased the instant memory number by one. The
instant memory numbers are 90 te 99. After memory
number 99 has been used, instant memory humbers
restart from S50. Location information stored at
number 90 will be replaced with nev lar/lon's.

NOTE 1: Refer 1o Special Computation of Latitude/Longitude.



(11}

CMP mode
{Cooversion)

WP mode

GRI mode
{Master)

(Secondary !}

(Secondary 2)

LOP mode

L/1. mods

{MP wode
{Conversion)

SET mode

WP mode

When the stored location (time difference) is
converted inte latitude/longitude, the designated
two~digit memory number {01 to 8%9) must be entered
using the numeric keypad.

The memory location (two-digit memory number from
01 to 89) for a waypoint,is stored in this mode.

The tracking point of a Loran € signal from the
master station is adjusted by minus ten
microseconds, The time difference displayed for
both secondary stations is thus increased by ten
microseconds.

The tracking point of the signal £from the 51
secondary station is adjusted by minus ten
microseconds. The displayed time difference for
the 51 secondary station is thus decreased by ten

microseconds.

from the 52
ten
for
ten

The tracking point of the signal
secondary station is adjusted by minus
microseconds, The displayed time difference
the 52 secondary station is thus decreased by
microseconds.

The locations stored in the instant memory {memory
numbers 90 to 9%) are recalled. Each key press
decreases the instant memory number by one.

The locations stored in the ipstant memory {(memory
numbers 90 to 99) are recalled, Each key press
decreases the instant memory number by ona.

(TD) is recalled and is
and longitude. To
use a two-digit memory

The stored time diffarence
converted inta latitude
designate the stored TD,
number from 01l to S9.

When
funcrion

correcting the bkearing of a waypoint by
02, 2 negarive correction value can Dbe
entered. The entered correction value is deducted
from the current waypoint beariog. The SET mode
function is indicated on the lccation/pmavigatinn
display area. By pressing [+/K] or [-/Rjikey, the two-
digit function codes will be circied through withino
the range of 01 to 09,

By designating a two-digit memory number from Ol
te 99, a stored location is recalled as a
waypoint.



(12)

(13}

GRI mode

LOP mode
and L/L mode

CMF mode
{Conversion)

SET mode

WP mode

GRI made

CMP mode
(Conversion)

SET mode

The audible alarm for off-course, waypoint
arrival, or anchor watch is silenced. Loran ¢
gignal acguisition and tracking processes ara
restarted, An error, if any, during GRI entry is
corrected.

The audible alarm for off course, waypoint
arrival, or anchor watch is silenced. Pressing
this key after storing the current location into
the instant memory resumes normal display of the
Loran c signal. The location {waypoint}
information entered into the instant memory is
recalled, and the Loran € receiver is returned to
rormal display.

After converting from ctime difference (ID) to
latitide/longitude, the location/navigation
display is cleared. Errors, if any, produced
during the entry of TD for conversion is cleared.

The latitude/longitude correction manually added
to the latitude/longitude reading is cancelled.
The correction of heading and bearing information
is cancelled. Key-in error produced during
correction entry 1is cleared. Key=-in error
produced during entry of latitude/longitude
correction 1is cleared. The alarm limit of off-
course, arrival, and anchor watch is set to zero
(0}, thereby inhibiting the audible alarm.

A recalled destination is cleared and  the
location/navigation display is returned to the
current designation data. Key-in error is
cleared.

Pressing the key completes GRI entry. By
pressing the[ERT] key without pressing the nume:ic
keys for a chain code, all 9's will be displayed.

A time Qifference (TD! to be converted into
latitude/longitude coordinates is entered. The
conversion to latitude/longitude is initiated.
Two waypoints are entered for computing the
distance and bearing of an imaginary course.

when the [:::] key is pressed, a value is
entered, and a correction is applied.

Limit wvalues and data are entered into each of
six setting mode functions. When current posi-
tion is known, lat/lon correction is entered.



(14)

(15

(18}

(17}

{18)

{19}

1.2

1.2.

d.

t1)

W mode Completes the entry of a waypeint into the
navigation course computer.

LOP mode or

L/L mode Pressing the key, followed by pressing the
key resets the point of origin for navigation
computation. Pressing the key, followed by
pressing the key skips the waypelints
to the next one,

E kay

The numeric value ] is entered for waypeint data, SET mode, GRI
correction, and memory numbey entry. Pressing the m key,
followed by pressing the key resets the point of origin for
the computed course. Additionally, northern hemisphere is
designated when entering latitude information.,

ey

The numeric value 2 is entered for waypoint data, SET mode, GRI
correction, and memory number entry. Additionally, southern
hemisphere is designated when entering latitude information.

ey

The numeric value ) is entered for waypoint data, SET mede, GRIY
correction, and memary number entry. Additionally, eastern
hemisphere (easterly from Greenwich, England, £from { degrees to
180 degrees) iz designated when entering longitude information.

xey

The numeric value 4 is entered for waypoint data, SET mede, GRI
correction, and wemory number eptry. Additionally, western
hemisphere (westerly from Greenwich, England, £from 0 degrees to
180 degrees) is designated when e¢ntering longitude information.

[1,[6]. 3], [e] [2] and [o] xeys

Kumeric information corresponding to the respective keys 1is
entered when entering navigation method computing, SET mode, GRI,
corrections, and memory numbers.

(e

In LOP or L/L mode, pressing the [:BJ xey, Ffollowed by pressing
the key skips to the next waypaint.

Mark Display Pesition and Funcrions
1 MEMO and WP
MEMD

The storage mark displayed under MEMO indicates whether the
lovation/navigavion display information iz stored or recalled
from memory.



(2}

b.

(1)

(2)

(3}

{4)

(5}

(6}

(7}

.

{1}

(2)

£3)

{4)

(3)

(&)

The number under MEMO is the memory number for a destination
which is stored or recalled.

WP

There are two marks (-~} active in the WP mode.

The destination wmark indicated above WP for a memory number
display denotes the memory display number has been entered as a
waypoint.

Mark 1, if any, above WP mode indicates that the WP mode is
selected.

The WP mode is used for memory entry, recall, and transfer of
memory information.

The waypoint is entered to compute navigation information.

Pressing the EI key, followed by pressing the [EE key initiates
the anchor watch alarm.

The line of position (LOP) or latitude/longitude position of the
waypoint is displayed.

MEMORY /WAYPOINT NUMBER

When a2 memory mark is displayed under MEMO, the memory number of
the waypoint being recalled, or being stored is indicated.

When a waypoint mark is displayed below MEMO, it indicates the
number of the current waypoint (waypoint in use).

When several waypoints are set, the waypoint which is currently
in use is indicated.

In SET mode, the SET function number is displayed.

in LOP or L/L mode, the instant memory number to be stored
appears when the key is presssed.

In LOP or L/L mode, pressing the E key displays an instant
memory number which has already been stored.

1.2.2 Operation modes: Mark 1 set to particular wmode

a.

(1)

(2)

GRI
A GRI (chain code) can be entered.

The secondary station is initially selected for TD display
between the secondary stations 1 and 2.



(3)

{4

(1}

(2}

(33

{1}

(2

(3}

{1}

(2}

(3]

(1)

(23

£3)
(4]
(3}

{6}

Pressing the key will restart Loran € signal acquisition.
Cycle selection is active in this mode for all stations.

GRI (Master)

The tracking point of the master station can be changed.

The tracking point of the master station signal can be changed in
ten microsecond step by pressing the [0 ] and +/H keys or the

@ and keys.

the secondary station is changeable using or@ keys.

Ghi {Secondary 1}

The secondary station 1 is selected, or its tracking point is
changed.

The secondary station can be changed by pressing [51] key.

The tracking point of the signal from secondary station 1 is
changed in ten microsecond step by pressing the m and m keys or

the and m keys,

GRI (Secondary 2)

The secondary station 2 is selected, ox its tracking point is
changed,

The secondary station can be changed by pressing key.

The tracking point of the signal from secondary station 2 is

changed in ten microsecond step by pressing the and keys
or the and [</R] keys.

wr
The current positicn is displayed in TD (time difference).

Pressing the key will store the current location LOP in the
instant memory.

Pressing the key will recall the instant memory coatents.
Pressing the key resumes normal dispiay.

The CPN function becomes active for entering LOP waypoints.

The point of origin for navigation computing in the CPN mode can

be read by pressing the key followed by pressing the  ENT
key.
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{1}

{(2)

(3

(4)

{5]

(6}

(7

qg.

(1}

(2)

(3}

(4}

(1)
(2)

{3}

(4]

The waypoint in use during navigation is changed to the next
waypeint by pressing the [::] key followed by the |E key.

L/L

The current location is displayed in terms of latitude and
longitude (degrees, minutes, and 1/100th minute).

Pressing the key stores the curent location in instant
memory.

Pressing the key recalls the instant memory contents.

Pressing the key resumes normal latitude/longitude mode
display.

The navigation computing (CPN) function becomes active for
entering Lat/Lon waypoints.

The point of origin for navigation computing can be renewed by
pressing the |1/H| key followed by pressing the [ENE key.

The waypoint in use can be cycled sequentially to the next

waypoint entered during a navigation by pressing the key
followed by pressing the key.
WP

The waypoint can be entered, and stored location data can be
transferred in this mode.

The waypoint can be entered in terms of time difference {ID) or
latitude/longitude.

A stored location can be entered as a waypoint.

Information stored in the instant memory can be transferred to
permanent memory.

SET

Six functions are available.

The function npumber is indicated in the memory number display

area.
Any of the six functions is selectable sequentially by pressing the

or [-7R] key.

SET: ©Ol.....setting of waypoint arrival alarm range.

The waypoint arrival alarm, and waypoint changeover distance when
several waypoints have been entered, is set. Setting is available
up  to 9.9 nautical miles, Setting 0.0 nautical miles inhibits
the waypoint arrival alarm and waypoint changecver action.



(5}

(&)

(7

(8}

(9}

(1)

(2)

SET: 0Q2.....setting of anchor watch alarm range

The alarm range (radius) around the alarm point is set. The
anchor watch alarm scunds as soon as the vessel goes beyond the
alarm range. This function is activated by pressing the[:]key
and key in this mode. Up to 9.9 nautical miles can be set.
Setting 0.0 nauticel miles inhibits the anchor watch alarm.

SET: ©03..... setting of off-course alarm range (XTE Alaram}.

When the vessel goes ocff-course by a specified distance, the
alarm will sound., Setting is available up to 9.9 nautical miles.
By setting 0.0 nautical miles, the off-course alarm (cross-track
error alarm} is inhibited.

SET: 04.....speed averaging consant

The range of averaging constant values is from 1 to 5. The
default value is 2. The slower the vessel speed, the higher the
value reguired. It takes several minutes to obtain a correct
speed reading after the vessel speed has steadied.

Vessel course information is computed from the same information
that is used to compute vessel speed.

SET: 05.....data output format

An  output format for serial data is settable by entering one of
the following five numbers: 1 sets EKODER~717 format; 2 sets NMEA-
DlB2 format: 3 sets NMEA-01B83 Namber 1 type format; 8 sets
NMEA-0180 format; 9 sets HMEA-O1I83 Number 2 type format,

SET: 06.....validating complementary lat/lon solution

Because of the hyperbolic {curving) nature of Loran lines plotted
an a chart, it is possible in some cases for one LOP to Cross
another LOP at twe different locations. Wormally, the Loran unit
automatically selects the primary correct ¢rossing point of the
two LOP's. The resulting conversion to Lat/Lon will provide a
correct, primary Lat/Lon position display. The user/operator
may, however, choose to display the second, or complementary,
solution. Pressing the @a key followed by pressing the @:’Ij
key selects the automatic (default) computation. By pressing the
[0] key followed by pressing the key, the complementary
solution is displayed.

TST

The signal status of the secondary stations S1 and §2 is dis-
played. The freguency deviation of the oscillator is indicated
for the navigation display (left). The Sl display is selected by the
S1 key -~ the 52 display by the 52 key.

For information on the interpretation of the display, refer to
“2.11 Displaying Signal Status and Frequency Deviation.”™

— 10 -~



j. CMP

(1) Any of the five functions is selectable sequentially by pressing the
key.

01: The amount of compensation currently being applied to
LOP's is displayed in this mode. Compensation factors
may be added to, or subtracted from LOP's or
Latitude/Longitude conversions, Refer to 2.3
Correcting Current Location.*®

02: Bearing [(heading STG) compensation is accomplished in
this mode, Refer to "2.9.5 a, Correcting Heading."

03: Compass autc/manual compensation is selected in this
mode, Pressing the@key, followed by pressing the
key selects manual compensation. Pressing the key
followed by pressing the @key‘ selects autgmatic
compensation. When left-most digit is 1, correction
data is in memory. When left-most digit dis O, no
correction data has been entered into memory.

04: ASF {dddirional Secondary  Factors) auto/manual
correction is selected in this mode, By pressing the
key, followed by pressing the key, manual
correction is selected. Pressing the key,
followed by pressing the key selects automatic
correction. wWhen the left-most digit is 1, correction
data has been entered intc memory. wWhen the left-most
digit is 0, no correction data has been entered. Refer
to section "2.4, Correction of Radio Wave Propagation.™

05: CHNVY the time differemnce (TD) is converted to LAT/LONG,

k. C5 ALARM

(1) Indicated by a blinking colon (:) in the CS column of displays of S
display and S2 display, and navigation djisplay in GRI, or TST modes.

{2) It is an indication that the cycle selection of the secondary
station signal is erroneous, and that the displayed time
difference (TD} is unreliable.

(3) The CS alarm can be cleared by moving the mode display bar over
TST, and back again to the tracking mode. Unless the signal
quality is then correct, the S alarm will be displayed again.

{4} If the CS alarm persists, the fault may be signal interference
from the generator/alternator, poor antenha installation,
improper grounding of the systewm, or signal inrverference from the
TV set, flucrescent lamps, or wireless transmitter.

—11 -



1.

(1}

(2}

{3}

S/ ALARY

An  S/W alarm condition 1s indicated by a blinking colon (:) tn che
S/W column of 51 and S$2 displays, and the navigation display in GRI,
or TST modes.

An  S/N alarm condition indicates that the Loran signal-to-noise
ratie is not within a receivable range, and that the displayed
time difference (TD) is unreliable.

An S/N alarm may persist when there is signal interference from
an alternator/generator, poor system grounding, improper
instaliation of the antenna, interference from a TV set, f£luor-
escent. lamps, or wireless transmitter.

i.2.3 BRavigation computing Function

a.

{1

(2}

(1)

{2}

(3}

(4)

(5)

XTE

Cross track error indicates a deviation, either left or rxight,
to get back to the computed course.

Course deviation, either right or 1left, is indicated, and
distance off-course is displayed in tenths or hundredths of
nautical miles. Tenths of nautical miles are automatically
selected when the alarm range is one nautical mile or more.
Hundredths of nautical miles are automatically selected when the
alarm range is 0.9 nautical miles, or less.

SFD

The vessel speed is indicated by the four left-most digits of the
navigation display.

The speed reading is not gquick to respond. At least three or
four wminutes are required after vessel speed has stabilized to
get an accurate reading.

After changes in vessel speed, either faster or slower, about
three or four minutes are required for an accurate speed reading.

The accuracy of the SPD reading is seriously affected by the
lines of position {(LOP) c¢rossing angles, the lines of position
(1OP) intervals, and any vessel speed or course changes.

As a general rule, the more rapidly the vessel intersects the

lines of position (LOP), the greater the accuracy and stability
of the S5PD reading.

- 12—
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{7}

(8}

(2)

(1)

{2)

(3

(1}

(2}

(3)

(1}

(2}

(3}

{4)

SET mode number 04 displays the speed averaging factor valve.
The normal wvalue is 2, but it may be set from 1 to 5.

An increase in the speed averaging factor value means an increase
in lag time.

A decrease in the speed averaging factor value means a decrease
in lag time.

To stabilize the SPD reading, the speed averaging factor value
must be increased.

STG

The bearing, or steering direction, to the entered waypoint is
indjcated,

Unless corrected in CMP mode (function 02), the bearing is
displayed in terms of a true bearing.

When the vessel is on the course, set it between the point of origin
and the waypoint, the course deviation is displayed as 0:0. The
navigation computing is always carried out with respect to the
vessel's current location.

TIME

The time elapsed since turning on the power is displayed om 52
display.

It is reset by pressing the - key.

In the CPN mode, TIME function becomes independent and is
initiated by pressing [::]key te wove mark 1 to Lop or L/L, and then
by B key to move mark 3 vo V/CMG position.

TIME is set in twenty-four hour format using the numeric keypad
to enter the necessary six digits for: days; hours; minutes;
folowed by pressing the [:] key.

HDG

An average heading is displayed in degrees, on the right side of
the navigation display area.

The heading display is unstable when the cross angle of lines of
position (LOP}) is small, the lines of position are widely
separated or the vessel speed is slow.

When the vessel stops, the fluctuation of heading display in-
creases. During a navigation, it takes two to four minutes for
the heading display to stabilize.

The same as the speed, the heading is computed from the location
data.

i1



(5} The same as the average speed, the velocity averaging factors
affect the heading information.

(8) For beading, the destination cannot be entered.

E. TTG

(1} Indicates the time reguired for arriving at the predetermined
destination when navigation at the current vessel speed and

heading.
{2) The reading is in hours and minutes.
(3) The reading appears on the four digits of the navigation display.

(4} It takes about four minutes for the reading of requirsd time to
stabilize and be usable.

(5} When the vessel moors, the reading of TTG is 99:99 or maximum
required time.

{8) When several waypoints are set, pressing the and [ENT] keys
changes aver the required time to the next waypoint into the required

time to the final waypoint.

g. BIST
(1) The distance between two points is displayed.

{2} The distance from the current location tg a waypoint entared as a
desired waypoint is displayed.

(3} Wwith DIST function, reading appears on the four right digits of
the navigation display area.

(4) At one nautical mile or less, the minimum rescolution of reading

is 0.01 nautical mile.
Example: three tenths of a nautical miie is indicated as 0.30.

(5) When several waypoints are set, pressing the [I/Ni and [ENT] keys

changes over the distance to the pext waypoint into the distance to
the final waypoint.

14 -



1.3 Alarm Types

1.3.1 Audible alarms

a. Waypoint arrival alarw

Intermittent audible sound is heard when getting unear the way-
point set as a desired waypoint for navigation computing. The
alarm stops as soon as the vessel leaves the limit of predeter-
mined area.

The audible sound is stopped by pressing @ key.

The alarm area radius is changeable by SET mode function 0] and
entering a value out of 0.1 te 9.9 nastical milesc. Entering 0.0
inhibits the arrival alarm, thereby overriding the sound.

b. Anchoer watch alarm

When an anchored vessel leaves a predetermised area, and inter-
mittent “pip" sound is developed. The anchor watch alarm is activated
by pressing @ and [ENI keys in this order in WP mode. Press

to silence the alarm. The alarm area radius is set at SET
mode function number 05. The radius of anchor watch alarm area
is settable between 0.1 and 9.9 pautical miles. To iohibit the
anchor watch alarm, select SET mode fupction 02, set the alarm
area radius to 0,0 nautical mile, and press the [ENT key.

c. Cross track error alarm

A continuous sound is developed as soon as rhe cross track error
exceads a predetermined wvalue. This function warns the operator
of an abnormal off course status.

The 1limit of cross track error alarm is ser at SET mode fumction
03.

The limit of cross track error alarm is set by keying in_a value
within the range of 0.1 to 9.9 nautical miles and then s An
alarm is stopped buy pressing key. To overrlde the c¢ross
track error alarm, key in 0.0 as an alarm limit value.

Note: Once waypolnts are entered, the waypoint alarm sounds for
any entered waypolunt. 1f such is uondesirable, overtide

this functicun.



1.

a.

b.

C.

3.2 Vigible alarus

CS alarm CAUTION

The colon (:) visible under C§ of lacation/navigartion digplay in—
dicatea the curreat location computed and indicated according to
Loran eignal may nor be correct.

When C§ alarm is Indicated for the master statioe or a secondary
station, the tracking pofnt of Loran C sigral may be dubious. CS
alarm can forcibly be reser by moving the mark 1 onto TST mode via

key and then resuming the tracking mode. Note that it doeg not

remedy the problem but jusr stops the alagm display.

S$/N alarm CAUTION

The colon under S/N on locatfon/navigarion method display 1is a
signal-to-noise alarm notifying a faulty status of Loran signal.
It show the received Loran signal 1s not intense encugh to carry
out tracking properly.

It 1s caused by operation beyond cthe receivable range, poor
grounding, improper antenna position, alternator noise, wireless
noise on band or many others.

S$/N alarm cannot be reset manually. Its cause must be corrected
or the secondary stations or GRI must bhe replaced with wvave of
higher inteansity.

O Lo LA TE e BT et
b—S5/H alarm for 51
CS alarm for S1

e . 'g =
= 8 8,83&.31--5—' ! | —5/N alarm for 52

T el )
7 |—-C5 alarm for §2
f 8'3.8 . _—‘_.-S/N alarm for M

- 88{33 884881 L35 alarm for M

When colon decimal points blink (correction display)

Decimal points blink when current position correction, bearing
correction, or compass correction has been entered (about every 12
seconds), and when automatic correction has been activated. It is
indicated when lat/long is displayed.

— 16~



d- When middle digits (2 digirs) blink on time difference display
{blink signal display)

Indicates an alarm (blink signal) i{s sent from the transmitting

station of Loran C chafn used.
This alarm is wusually sent when the transmission status of at

least one station in the employed chain is problematic.
When the received signal is npot Intense enough or because of

noise, this alarm may be displayed erratically.
When the time difference 1s indicated on the display, the third
and fourth digits blink. When the latitude/longitude 1is dis-

played, mark 1 blinks.
When a blink signal is displayed, the alarm is reset by moving the

mode display bar to TST position via either key and then resuming
LOP or L/L.

Calon (:} blinks indicating correction in progress,
Point blinks indicating correction
in progress.

Middle digits blink indicating 814 nk
signal from transmitting station.

e. When WP mark blinks

Indicates the automatic waypoint changeover function is active
with a schedule course entered. The automatic waypoint

changeover is cancelled by entering a new waypoint.

f. When MEMO mark blinks

Indicates the informatiom recalled from the memory is displayed.
Immediately below MEMO, the destination wemory oumber of displayed
information {s indicated by two digits.

g. When MEMO mark is displaved

The stored location is displayed and not the current location of
yYour own vessel.

17 -



2. OPERATION PROCEDURE

2.1 Inicial Setting

Loran C station chain and S1 and S2 secondaries are selected for

acquiring Loran signal.

{1)
2
5§ oo | aner (3

“]r«
-
—r

=) o
=
= | -(6)
Lw wwr 5 b ema ﬂ:] -
[ 3 ]| o fil-mHAddn E!]J (73
—
—(8)

Press the |ON/OFF] key to turn on the power.

Press _—=| key to move the mark 1 to
Press the GRI.

Press the key to display the figure
below.

Mark 1t

Press the numeric keys (0 - 2) to display
2 chain number (4 digits) to be used.

If a mumber key 1is pressed incorrectly,
press key.

Make sure the employed chain mumber 4s
indicated on the navigation display, and
then press the [E:N'r key.

When the desired time difference is indi-
cated on the 31 display, press the
key.

When the desired time dJdifference 1is
indicated on the $2 display, press
key.

— 18—



£S5 mark for 51
5/N wark for 51

CS mark for 52

€S mark for M

S/N mark for K
5/N mark for 52

Notes: 1. When the inicrial setting has been
sure the displayed time difference

not correct, c¢arry out an operatfon im "2.3.3
Correction in ten microsecond steps in terams of

time difference”.

2. D¢ not proceed to the next operation before CS
mark disappears. Otherwise, a correct lcocation may

not be displaved.

a. To display current location LOP

i to LOP.
™ J

— Mark 1

of 51

of 82

- 19 —

Time difference
of 51

Time difference
of S2

GR! number

compleced, make

is ¢orrect.

n {1) Press @ key to move the mark 1

Time di fference

Time c¢ifference



To display curremt location L/L

’—-—(1) Press Q key to move the mark 1 to L/L.

DOEE]

D]

k]

Precautions when turning off power

{1} HMake sure the mark 1 is at LOP or L/L.

(2} 1If pot at said positien, press E}
key to move the mark | to the above locatiom.

{3} Pressing [ON/OFF] key for about 5 seconds
turns off the power.

Display disasppears

O EW m XV ae TR ST J
e ol e 111
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2.2 Usual Operation

This is for routine, dJday-to-day cperaticn after once completing
*2.1 Initial Setting.,™

2.2.1 Precautlons and operations when power is turned am

Note: 1.

Mark 1

(1) Press the , key to turn on the power.

3

(2) Make sure the mark 1 is at LOP or L/L
as depicred below.
After the mark 1 stops blinking, a
correct position is displayed.

BDE

If the mark 1 is located at other than the position of
GRI neither CS mark nor $/N mark is dis- played and,
instead, mark I will blink.

Even if mark 1 blinks from time ¢to time during
operation, the current location display remains cor-
rect. If blinking continues, an error may be produced.
Turning power off and then on may correct this
situation, howewver, if this occurs often, the cause
must be located and corrected.

€S mark 5/H mark

¥Whern mark 1 is displayed
within this range, & When mark 1 is within this

mark and S/N mark are

Fndl cated range, wark 1 blinks.



a. Power-ON when mark 1} is not at LOP or L/L

{1}

(2

Press E] key to move the mark | to GRI.

Press the key.

CS mark for 51

$/N mark for 51
CS mark for §2

S/N mark for 52

5/N merk for H
CS mark for M

Make sure CS mark and S/N wmark for
master statlon and secondary stations 1
arnd 2 have gone off.

Pregs E] key to move the mark 1 to LOP
or L/L.

2.2.2 Changing display hrightness

i)

(=]
=]
]
=]
=

=

Pressing [ON/OFF| key changes the display

and keyboard brightness te bright or

dark alternately.
When the surrounding 1s dark, the key-

board characters and marks are seen
outstandingly. Thus, the operatjon in a
dark place is easvy,

S “B.6:8 8.5
“ 1866888

[

8.6:88 EEBS8.

Display and keyboard
brightness is changed
over.,
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2.2.3 Precautions and operation when turning off power

Before turning off power, make sure the mark 1 1s at LOP or L/L.

(L)
L= |

=

Making sure the mark 1 is not at LOP nor
L/L, press key to move the mark I ta
1OP or L/L.

Pressing the Q key for about 5 seconds
turns off the power.

Hark 1

2.2.4 changing secondary statiom

———1)

--—(2)

|
l—(3)

DODEE]

Press Q key to move the mark 1 to GRI.

To change the secondary station 1, press
the key and, as soon as the de-
sired time difference of secondary sta-
tion is displayed, press the

key again.

To change the secondary station 2, press
the @ key and, as soon as the de-
sired time differepce of secondary ste
tion fs displayed, press the ﬁ

key again.

Mark 1 C5 mark S/N wark

Time oifference
of 51

Time difference
of 52
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l@@@_ﬂp an)

(4) Press key to move the mark 1 to LOP

or L/L.
The current location is displayed.

2-2.5 cChanging the Loran C chain

During navigation, the vessel may enter another Loran C chain, and
the location data may be fncorrect. In such a case, Loran C chain
must be altered by the following operation.

(2)
=]
L= ]
WV Jarw | 5
. Lo -
—(3)
(4

3)

1)} Preass Q key to move the mark 1 to GRI.

Press the @ key to develop the
display depicted below.

Press mumeric keys (0 - 9) to display &
new Loran C chain number (4 digits).

If 2 mmeric_key is pressed erratically,
press the key.

After wmaking sure of the displared
numerics, press the @key.
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-

[T {6) Press the key when the desired

time difference of secondary station 1
is displayed.

{7) Press the IE key when the desired
time differvence of secondary statfon 2
is displayed.

settling ends vhen C5 mark and S/N mark
for master station and secopdary Ssta-
tions 1 and 2 go off.

=

Mark 1 CS mark 5N mark

B) Press E.:z key to move the mark 1 to
LOP or L/L.

The current location is digplayed.



2.3 Correcting Current Lecation

2.3.1 Correction in terms of latitude and longitude

When the exact latitude and longitude of the current location

are

known, a correction {s available by the following operatton.

[ =]
|

3 L@’m —]

o 8 mfan @
{3}
(%)

g
)
vl s Lo TH (6)

* | o l-m a:n

—(7)

r———{1) Press key to move the mark 1 to CMP,

Press key continucusly until 0} is
displayed on the memory pumber column,

Dovelop <01>

Press or key followed

by numeric keys (0 — 9) to set a correct
latitude (6 digits).

Press ot !&/WI key followed

by numeric keys (0 - 9) to set a correct
longitude (6 or 7 digits).

If a wrong number is keyed in, press the
key.

After making sure of the displaysd fig-
ures, press the {ENT key. The correc-
tion is entered.

Press Q key to move the mark I to LOP
or L/L. The current location is displayed.
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as How to Interpret correction amount

Move the mark 1 to CMP and develop Ol on the wmemory number column.
The correction amount will be displayed as illustrated below.

Develop <O1»

rrected latitude

rrected
1ongi tude

Corvection amount
{~0.5%3% min) af
Yongitude

Correction smount {+0.32 min) Correction amount

of tatitude (display when {(+0.53 min) of

correction smount is positive) longitude
Correction amount (~0.31 min)
of longitude {display when
correcticn amount iz negative]

b. Clearing correction

—————1) Press E] key to move the mark 1 to CMP.

“(2) Press key continuously until 01 1is

displayed on the memory number column.

é {3) By pressiog the key, the navigation

display indicates as illustrated below,
whereby the location correction is cleared.

o

i

( 5 i | ENT
el

53

c \ il

Display <012

Mark 1

Note: 1. The location correctiocn is cleared also by "2.1 Inirial
setting”.
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2.3.2 Correction in terms of time difference
(when correction range 1s 0.1 - +9.9 microgeconds)

The following operation is for when the exact time difference of

the current location is kuown and the difference frouw thes dis—
played time difference is 0.1 - 9.9 microseconds.

a. Correction of S1 time difference.

{1} Press i-—-] key to move the mark 1 to GRI.

= r(z) Press [L/Njand numeric keys (0-%) followed
= by [#/M| key when the correction amount is
positivae or key when negative, to set

— the correction amount (2 digits) of time
difference for secondary staciom I.

[ L4 m% et
WLe “1WJ L"_;J {3) If 2 numeric key, I+/M| key or

key is pressed wmiscakenly, press the

Time d¢ifference
of 51

Correction amount
{(«0.2) of $1




b. Correction of 52 time difference.

——e( )
= ]
ST
{3
(smm
e om e @r”
i
{(7)

o

[-]

4 H
g8

After wmaking sure of the correction

amount for secondary statfon 1 indicated

on_the navigation display, press che
key.

Press key to move the mark 1 to GRI.

Press and numeric keys (0 - 9)
followed by or key to set
the correction amount (2 diglcs) of time
difference for secondary station,

If a mmeric key, key or

key 1is pressed mistakealy, press the
|CLR} key.

Mark 1

Time difference
af 52

Correction amaunt
(+0.3} of 52

After making sure of the correction
amount for secondary station 2 indicated
on the navigat{on method display, press
the key.

Press g key to move the mark 1 to LOP
or L/L.
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a- Clearing correcrion

(1) Press .| key to move the mark 1 to GRI

Press key to clear secondary station 1.
Fress (2/5] key to clear secondary station 2.

(2) Press on key.

NOTE: ALL CORRECTION IS CLEARED WHENEVER THE GRI 15 ENTERED BY
THE INITIAL SETTING PROCEDURE.

2.3.3 Manual assist for cycle selection (See Note B) .,

On the border of the service area or when affected by surrounding
noise, the time difference displayed may be off In increments of
ten microseconds. It tends to ocecur when the transmitting sta
tion is distant.

M 51 52
Time {usec}

Time differeace
{17569.7 usec) of 51

Time difference
(60216.0C usec} of 52

Time df fference of master station snd

secondsry stations and scquicing position
Typical time di fference & splay
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The LOP display is different between acquisition errors of the
master station and secondarys. A skill is required for judging
which acquisition position to correct.

Generally, when receiving three stations, the master station and
secondary stations 1 and 2, at least one station has a strong
signal and is acquired correctly.

With this assumption, a station having an acquisition error is
judged in the following manner.

a. When either secondary station 1 or 2 has acquisition error:
The secondary station having an acqulsition error gives a wrong
time difference.

b. When both secondary stations 1 and 2 have acquisition error

Both secondary statioms give a wroug time difference

Ca When master station has acquisition error

The time difference displayed for both secondary stations 1s off
by the acquisition error of the master stationo.

a. When master station and secondary stations 1 or 2 have
acquisition error:

The time difference {s displayed as £f the secondary statioun suf-
fering from am acquisition error were normal or have less error.
The time difference is displayed as iIf the secondary statiou free
from error had an acquisition etrror.

Carry out the following correcting operation after judging which
of the four conditions is causing the error.

{1} As 1llustrated below, the acqulsition
position of master or secondary station
is wmoved rightward in ten muicrosecond
5LepE.

(2} As i1llustrrated below, the acquisitien
position of wmaster or secoodary etation
i3 moved Ieftward 1o ten microsecond
steps.

|

[
=
]
]

g

(3) The mark 1 display position 4is wmoved.
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(1)

(2

(3)

CS mark for 51

Set Mark 21
to GRI

<78 =/R] il
M ] [s1]

[
Time difference |

of 51
Time difference
of 52
Note: 1. To move acquisition position of master station
ve+esssnssu5at wark 1 to GRI, and then press and

or [-/R] key
Te move acquisition position of secondary station 1
“reaev-a-.Set mark 1 to GRI, and then press | . 1 and

[+74] or [-7R] key

To move acquisition position of secondary station 2
s=-scess..Set mark 1 to GRI, and then press @and
or [ZH key

When efther seondary statfom 1 or ? has acquisition error:

Press Q key to align the mark 1 to GRI erroneaus secondary the
stztion.
51 .......... when secondary statioo 1 has
acquisition error, press [I/N] key.
52 ... .vve.. when secondary station 2 has

acquisition error, press key.

Press [|+/M or -/R key repeatedly until the displayed.
time difference is correct. Every pressing moves ten micro—
seconds.

Press Q key to move the mark 1 to LOP or L/L.

Note: 2. Under a recelving status where this correctioa is
required, the column may continue to bliak. Disre-
gard it and pursue the operation.
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Q)]
)

(3)
(4)

(13
(2)

(3)

(1)
(2

When both secondary atations 1 and 2 have acquisirion error
Press E_;I key to move the mark 1 to GRI,
Press and or key repeatedly until the displayed

time difference for secondary station 1 1s correct. Every pressing
moves ten micresecends,

Press [E] ar key to return to original GRI display.
Press and then or[=/R] key repeatedly until the displayed

time difference for secondary station 1 is correct. Every pressing
moves ten microseconds.

¥ote 3: VUnder a receiving status where this correction is required,
the CS and S/N marks may continue to blink. Disregard it
and pursue the operation.

When master staticon has acquisition error
Press ]_...i key to wmove the mark 1 to GRI.

Press [I/N] and then or[5/R] key repeatedly until the displayed

time difference for master station is torrect. Every pressing moves
ten microseconds.

Note: 4. +/M| key ... vhen displayed time difference is
greater than correct wvalue.

-/R] key ... vhen displayed time difference is
szaller than correct value.

Press [_:_} key to move the mark ! to LOP or L/L.

Note: 5. Under a recelving status where this correction is required,
the CS and S/N marks may continue to blink. Disregard it
and pursue the operation.

When both master station and secondary station 1 (or 2) have
acquisition error

Press Q key to move the mark 1 to GRI.

Press [1/K] and then [#/M] or[-/R} key repeatedly until the displayed
time difference for secondary station not suffering the acquisition

error is correct. Every pressing moves ten microseconds.

—33—



(3

(4)

Note: 6. key ... when displayed time difference {is
greater then correct value.

key ... wvhen displayed time difference {is
smaller than correct value.

Press for secondary station 1 or for secondary station 2

and [+/M] or key repeatedly until rhe displayed rime
difference for secondary station set in (3) is correct. Every

Pressing moves ten microseconds.

Press g key to move the mark ! to LOP or L/L.

Note: 7. Under receiving status where cthis correction s
required, the mark 1 may continue to blink. Disre-

gard it and pursue the operation.

Note: 8. CAUTION IS REQUIRED WHEN USING MANUAL ASSISTED
CYCLE SELECTION.
Under certain conditions of high level noise and
very weak loran signals, the unit may never obtain
complete cycle selection and setting. However,
when the TIME DIFFERENCE numbers become very
stable and not fluctwating, move the Mode Mark 1
to the TST position and observe the signal strengrth.
Refer to Section 2.1l for signal status display.

Note: 9. When multiple correction among master, [S1] and[52] are
required, press 51 key between corrective gperation

to return fo normal GRI display status.
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2.4 Correction of Radioc Wave Propagation {ASF)

Some error may be produced between the time dJdifference on the
chart and that displayed on the receiver.

One reason for it is that the time difference displayed on the
receiver is slightly longer than the time difference on the chart
by the amount corresponding to the propagation on land from the
terrestrial transmitting station. The correction for the delay in
time difference due to this propagation on laad 1s referred to as
a radio wave propagation correction (ASF).

This correction is either automatic or mamual ("2.3.2 Correction

in terms of tiwe difference”).

The operation procedure for automatic correction {s as follows.

1) Press Q key to move the mark 1 to CMP,

2) Press [S1] or [S2] key repeatedly until 04
is displayed on the memory number column.

3) Press @ key.

DIEE]

[ (4) Press the [@ key.

Automatic correctiom is actuated

(5) Press r:-—_l key to move the mark I to LOP
or L/L. The corrected position is
displayed.

Note: 1 Ir this correction mode, ASF is displayed in the lefr
gide navigation display.
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a. Display during automatic ASF correction mode.

When mark 1 is at <LOP> When mark 1 i3 at <l/L s

Mark 1
Hark 1
_]-Point mark Coton mark (:)
blinks blinks
~| 889 9393
el L) —_-:-"!nu TH ol

Note: 1. About one minute thirty seconds after the step (3)
of sutomatie correctlon, blinking starts and, every
twelve seconds, the point or colon (:) blinks.

b. Operation procedure for manual ASF operation

—(1) Press key to move the mark 1 to CMP.

2) Press or key repeatedly until 04
is displayed on the memory number column.

through numeral keys.

! (3) Enter ASF correction value (9.9 to +9,9)

4) If the value is negative, press and
then [EE keys.
If positive, press key,

Display <04>

g 5) Press ‘;‘ key to move the mark 1 to
L0 ot L/L.

Note: 2. The cotreection is also cleared by
"2.1 Initial setting”.
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2.5 Complementary Latitude/Longitude Solution

Each group of loran C statioms is located geographically to provide
the best coverage within a certain area. When the loran C unit is
used outside of the normal coverage area, & speclal computation is
required. This 13 named a “COMPLEMENTARY SOLUTION". This special

computation can be selected either manually or zutomatically using
the following procedure.

Spacial operation

rangs
Special Norme! operation , cion
ra Special operstl
epecation rllngc nge \ range

Latitude and loangitude di splay
in special operstion rangc

a. Manual selection and automatic selection
——{1} Fress [:_Z] key to move the mark 1 to SET.

——(2) Press or key repeatedly until 04
is displayed on the memory number colummn.

1\

3) For manual selectionh ..... PYess
key.

HENESS

For automatic selection ... Press
w | 28 |k | arw [ erm | ENT key.
L] 7 L] E ) -] —mn | AR

Display <062

0 or 1 digit indicates
the selected mode.
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(4) After making sure of the oumber in—
dicated on the navigation display,
pregs cthe @ key.

{5) Press Q key te move the wmark | to Lop

| er L/L.

b. Typical display of manually selected position.

B (1) Press the key when in the normal
H operatiou range.

~{2) Press the @key when in the special
operation range.
=]

NOTE: Using this operation is not fnormally required exceprt when the
loran C unit is useq in or near the area requiring special
compurtation. Some knowledge of the local area of operation
is helpful to determine this selection and the true Latitude/
Longitude position. When the displayed Lat-lLon is obvicusly
not correct, press or[52]key to obtain the correct readout.
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2.6 Instant Memory and Recall

The current position can be stored, and the stored position can
be recalled.

Notes: 1. When it is attempted to store eleven Or more
points, the oldest points are erased so that the
ten most recently entered points are stored ar all
times. Store a position to be saved by
transferring it to the permanent memory. (See
*2.7.3 cChanging number from instant mmemory to
permanent memory."

2. The ten locations stored in instant memory are
retained even when the power is turned off.

2.6.1 Operation of instant memory

As curvent location data, any time difference and latitude/longi-
rude can be stored in the insrant mewoTy.

<1) Press [:j key to move the mark 1 to LOF
or L/L. (See Nore 3.)

{2) Pressing key displays an in—
stant wmemory mumber (90 - 99) and
mewory mark. (See Note 3.)

Hemory mark
lastant memory number

H
2
[ipanna

Lo (3) Pressing the key stores the
current locatfonm and resumes the
normal navigation display.

See note 4,
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Notes: 1. To stare the current location again, repeat the
steps (2) and (3).

2. The time difference 1s stored when the time dif=-
ference 1is belng displayed, or the latitude and
longitude are stored when the latitude and longitude
are belng displayed.

3. The ingtant wemory number starts at 90, which is I~
creased to 91 and 92 ar every storage. 99 1is
foliowed by 90, whereby the contents aof previous 9¢
are last.

4, Repeating the step (2} only does not renew the in-
stant memory number.
A renewal 1is made sequentially by repeating (2) and

(3).

2.6.2 Recalling location stored ia instant mewmory
a- Sequencially recalling iastant memory numbers

1) Press g key to move the mark | to LOP
or L/L.

{2) Press key repeatedly until a
desired instant memory number is
displayed.

The memory mark blinks.

Every pressing of key se-
quentially recalls the mmbers.

3y

Nemory mark blinks
Instent oemory number

i

e
E_J
]

——————{3) Presaing rhe @ key resumes the

normal navigation display.
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b. Recalling designared instant memory number

—{1) Press Q key to move the mark 2 to WP.
(See lefr figure.)

—(2) Press key.

(3) Press numeric keys {0-9) to select

to be recalled. The memory mark

T
s el o } o f-m]can] will blink. (See right figure.)

=)
]
a the instant memory number (80-99)

l——————{4) Pressing the [CLR] key resumes the
destination display.

Memory mark blinks
Instant oematry number
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2.7 Storing and Recalling Location or Waypoints

A desired location can be stored, and the stored location
can be recalled. Up to eighty-nine destinations or other

locations can be stored.

NOTE: The stored 5% locations are retained in memory
even when the power is turned off,

2.7.1 Storing location

4. Storing in terms of time difference

1) Press g key to move rhe mark 1 to LOP,

-

AmRna

b i

(2) Press Q key to move the wmark 7 to WP,

{3) Press the numeric keys (0 ~ 38} to
set the time difference (6 digits
each for sscoadary stations 1 and 2}.

(4) 1f a mumeric key Is pressed iIncor-
rectly, press the m key.-
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(5) After making sure of the mmber im
dicated on the navigation display,
press key.

(6) Preas twoe pumeric keys (0 - 9) to
set the memory nuasber (01 — 89).
The memory mark is displayed.

L—_(7) Fress the @‘ukey. The display

at {2) is r d. To store add—
itional waypoints, repeat steps
(3) through (7}.

b. Storimg in terms of latitude and loagitude
(1) Fress key to move rhe mark 1 to L/L.
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E!Fz)
{3)

Y

= e 4 )

S-s-—--—h__

————— {8}

Press E—j key to move the mark 2 to WP.

Following or ]2/Si key,

Press the mmeric keys (0 - 9) tgo
set the latitude (6 digits).

Following or key,

press the pumeric keys (0 - 9) to

set the longitude (up to 7 digits),

If a key 1s pressed erronesusly,
press the key.

Afrer making sure of rhe muamber in-
dicated on the navigation display,

press key.

Press two numeric keys (0 -~ 9) to
set the memory oumber (0} - 893,
The memory mark 1is displayed.

Press the key. The display
at {2) is resumed. To store add-

itional waypoints, repeat steps
(3) through (8).



2.7.2 Recalling stored location

P a—

~{1) Press [;] key teo move the mark 2 to WP.

)

Press key.

H

3

3

th
E
:3

)

{3) Press two mumeric keys to set a
memory pumber (01 — 8%) to be re-
called.

The menory mark Is displayed.

To recall another memory numbet suc—
cessively, repeat setting of the
memory number.

Meaory mark blinks

4) Press L:__! key to move the mark 1 to LOP
or L/L. Then the usual navigacion display

is resumed.

G
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4. Using recalled location as destination waypoint

Press g key to move the mark 2 to Wp.

, ~—1} Press the [—/Rlkey. Press two
nuneric keys to set the menory
numbers (01 to B89)

[T ""T(2) Press the [ENT] key.
[y The memory mark goes off, and the
5 destination wmark and destination
memory mumber are displayed.
. B B
L] ENT
el | )

(3} Press Q key to move the mark 1 to LOP
or L/L,

b {4} Press l....{ or g key to select the
nmavigation display to be used.

aypoint mark
Yaypoint sesory number

Navigation pisplay

— 46 —



b. Transferring a recalled location into another memory number

Press Q key to move the mark I to WP,

e

ot

J—

=

[OOO0EE)

r_._—————(l} Press the —fRI key

Press two numeric keys to set
the memory number

~(3) Press key-

The memory number and memory nark go
off.

{(4) Press the numeric keys (0 - 9) to
ser a new memory mmber (01 - 993,
The memory number and memory mark
are displayed.

(S} Press IZ] key to align with LOP or L/L.
Then the usual navigation display is
resumed.
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2.8 Setting Waypoiar

A destinatfon is ser for mavigation display. Either a deaired
waypoint is set, or a stored location is recalled and set.

2.8.1 Setting waypoinr of desfred location

a. Direct entry of LOP Waypoint

(1) Press Q key to move the mark 1 to LOP,

(2) FPress key to move the mark 2 to WP,

D]

{3} Press the mumeric keys (0 -~ 9) ro
set the time difference (6 digits
each for secondary S1 and $2) of
waypoint.

(4) If a wrong numeric key s pressed,
press the key.

(3} afrer making sure of the rumber in
dicated on the display, press the
key.
The waypolint mark is displayed.

Taypint mark

Waypoint number is not
displaved unless WAy =
poirt is recalled from
memary . :: :gn(m;: 01
and then mark 2
with <wp>
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k.

6) Press Q key to move the mark 1 to LOP
or L/L.

{7) Press Ig or Q key to selecr the
' navigation display to be used.

]

DL e

Direct entry of Latitude/Longitude Waypoint

(1) Press [;] key to move the mark 1 to L/L.

{2) Press EI key to move the mark 2 to WP,

{3) Press orlz/si key followed by

e @ numeric keys (0 - 9} to set the
latitude (6 digits) of waypoint.

(4) Press or key fol-
lowed by momeric keys {0 - 9) to get
the longitude {7 digits} of waypolnt.

m—]
e
3
o
|3

(5) If a key {s pressed incorrectly,
press the (CLR[] key.

L—-(6) After making sure of rthe minber in-

dicated on the display, press the

key.

The waypoint mark is displayed.

KOTE: LATITUDE IS DESIGNATED 1/N NORTH OF THE EQUATOR, 2/5 SOUTH
OF THE EQUATOR. LONGITUDE IS PESIGHATED 3/E EAST FOR ALL LONGI-
TUDE 0-18B0 DEGREES EAST OF GREENWICH, ENGLAND, AND 4/W WEST FOR
ALL LONRGITUDE 0-18C DEGREES WEST OF GREENWICH, ENGLAND.
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Esypoint mark

Align mark 1
with <L/L>,

and then mark 2
with <WP>

7) Press Q key to move the mark 1 to L/L.

{8) Press Q or E] key to select the

navigation display to be used.

Mark 2 Mark 3

€- Clearing wvaypoint secting

Pressing the key after the steps (1) and (Z) above clears
the waypolnt and fndicates all O's on the display.
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2.8.2 Enter Waypoints stored in instant memory

a 1) Press g key to move the mark 2 to WP.

2) Press |~/R| key.

L

{3) Press the numeric keys (0 -9) to set
a wmemory number (9] — 99) to be re-
called.

The wemory mark 1s displayed.

The wemory mark blinks
Heoary number

Entered waypoint
number is displayed

(4) Press [@ key.

The memory mark goes off. The mark
and memory mark of the waypoint are
displayed.

{5) Press the I—-:key to wmove the
mark 1 to LOP or L/L position.

{5) Press [::] or [::] key to select the
navigarion display to be used.

used.

WP mark

DEE0EE)

Mark 2 Mark 3
Steering and Distance
are selected.
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2.8.3 Setting of two or more waypoints

Up to 10 waypoints can be preset.
from one waypoint to another is

set, changeover

If two or more points are pre-

automatically

accomplished, and the total navigation distance to the final way-

point can be displayed.

or L/L.

ANDa)

3) Press the

(1) Press i_*l key to move the mark 1 vo LOP

~{2) Press [::] key to move the mark 2 to WP,

-/R| key.

{4) Press the numeral keys (0 - 9) for

the memory number (01 -

99} of the

first waypointc.
The "™™MEMO™ indicator bar blinks.

Note: .

In case a wrong key is
pressed, press the cor-
rect numbher immediarely
after the wrong one.

"HEMO® indicator bar blinks.

-57 -

Set the mark 1 in
the <LDP> or <L/L>
position, and then
the mark 2in the
<WP> position



r______.(S) Verify the displayed posfition and
memory pumber of waypoint and press

the [ENT] key.

The "MFEMO" indicator wmark Is turned
OFF, anod the WF indicator bar
blinks periodically.

Note: 2. If depression of 2 wrong
key is detected after
pressing the [ENT] key,
press the @_’] key
and repeat the subsequent
steps again.

DI0EE)

nypm indicstor bar

(6) Set the secomd and third waypoints
by golng through the steps (3), (4)
and (5).

Op to 10 waypoints can be set.

Hote: 3. The memory number and
position of the waypoint
set first are displayed
when rhe key 1is
pressed.

When the vessel arrives at the each
waypoint, the WP number will advance First waypoint
to the next waypoint number.

<az>» <03i>

<OID> o™
/ <0 ‘>\\ Fifth waypoint
L
L]
Current position <0 5>{|'
H Fourth naypolnt

Third waypoint
Sacond waypoint
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position ocher than WP. Sercing of waypoints

(?) Press l'—' key to shift the mark 2 to a
% is cowpleted by this step.

@ “"WP™ indicator bar blinks

Shift merk 1 eo
positien other
than <WP>,

a. To clear di{splay of waypoint settings

The display can be cleared of the waypoint settings by pressing
the key after going through the steps (1) and (2).
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b. To determine total distance to final waypoint

after entering a seguence of waypoints, perform the following:

{8) Press El key to move the wark 1 to LOP
or L/L.

(9) Press E’ key to set the mark 3 to
the DIST position,
If the mark 3 is not blinking, the

distance from the curreat posirion

@ to the current waypeint 1is displayed.

(10) When the key is pressed, the

navigation distance from the current
position to the fimal waypoiat is

displayed.

{11) The data displayed at (9) gan be re-
covered by pressing the key
again.

{Distance to current waypout <Q13) {Distance to final waypoint <07 )

Rark 3 lightz up Mark 3 blinks
3.7 niles {M4) 156.7 wmiles (NM)

Current waypoint
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¢. To determine navigatlion time needed to reach final waypoint.

After antering a sequence of waypoints, perform the following:

{8} Press g key ro move the mark 1 to LOP
or L/L.

{9) Press g key tc set the mark 3 to the
TTG position.
If the mark 3 is not blinking, the
navigation time needed to go from
the current position to the current

waypoint ic displayed.

ML J e fawl s Remu] ot
I (10) Pressing the key starts

navigation time needed ro go from

] the blioking of the mark 3, and the
the currear pesition te the Ffinal

waypolnt 1is displayed.

—=(11) The data displayed at (9) can be re-
covered by pressing rhe m
key.

{Revigation time needed to
reach final waypoint <Q72)

{Mavigation time needed to
reach current maypoint <01>)

Mark 3 Tights up, Mark 3 blinks
Ravigation tiwe needed Navigation time needed
{hours : minutes) {hours : minutes)

Notes: 4. As shown in these examples, 99:99 is displayed while
the vessel is stopped.

5. Upon the lapse of approximately 4 minutes after the ves-
sel starts wmoving again, the pavigation time {TTG) will
be displayed.



d. Actions after waypoint setting

After the vessel approaches a waypoint, changeover from that waypoint
to the next one is avtomatically made. That change over is made, the
moment the vessel gets to a point 0.1 mile inside the arrival alarm
tine. If the course is to be changed before arrival at the waypoint

changeover point, follow the procedure described below to change the
next waypoint manually.

Notes: 6.

Automatic changeover is not effected while the wmark
1 is blinking. In that case, follow the procedure
described below to change over to the next waypoint
manually.

Arrival alare line
Automatic change-~over line

Ta waypoint B

Automatic change-over to next waypeint is
effected when vessel gets to point 0.1
mile inside arrival glarm line.

Alarm burzer sounds when vessel enters

arrival alarm zone.

e. To change over to next waypoint manually

— l.(l) Press ' key to move the mark ! to LOP

or L/L.

2} Press the @ key.

(3} Press the @] kev.

4
a
>

3
2
(D

Change~over to next waypoint.

Mark 1
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2.

a.

b.

8.4 Waypolat arrival alarm {ictermitteat sound)

When the waypolnt gets near, an Intermittent plp—-pip sound is
emitted, thereby motifying the vessel is arriving at the waypoint.
The alarm sounds whea the predetermined vaypoinr arrival alarm
range is reached but the mark 1 does not blink.

Setting alarm range

Noteg: 1. The settable range is 0.1 - 9.9 naytical miles.
When 0.0 nautical mile i3 set, the waypeint arrival
alarm does not work.

Performing ~2.1 Initial setting”™ sets 0.5 nautical
mile.

{1} Press key to move the wmark 1 to SET.

—

o)

—j1 {3) Press the oumeric keys (0 - 9) to
set the alarm range (2 digirs).

{2) Press or key to display 01

on the memory number column,

{4) After making sure of the number in—

'y

@ dicated on the navigation display,
press the key.

Develop <01>

Automatic changeover of alarm range and waypeint
When several waypoints are set, the waypoint is automatically

changed owver to the next at a locaticn of 0.1 nautical miles
inside of the limit of arrival alarm.
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c. Stopping awcdible alarn
Pressing the key stops the audible zlarm.

ROTE: THE AUDIBLE ALARM WILL SOUND AGAIN AFTER LEAVING AND
RE-ENTERING THE PRESET RANGE.

2.8.5 Anchor wateh alarm {intermittent sound)

When the vessel leaves an anchor site and goes beyond the
predetermined anchor watch alarm range, and provided the
mark 1 is not blinking, an intermittent audible alarm will

sound.

a, Setting alarm range

Notes: 1. The settable range is 0.1 - 9.9 pautical =miles.

2. then 0.0 nautical mile is set, the ancher watch
alarm does not work.

3. Performing “2.1 Initial setting” sets 5.0 nautical
miles.

——— 1) Press Q key to move the mark 1 to SET.

=) {2) Press or key to display 02

— on the memory number column.

(3) Press the rmnmeric keys (0 - 9) te
set the alarm range (2 digits).
If a2 mumecic key Is pressed {mcor-
rectly, key in a correct numetric.

rp———1
-]

L (4) After making sure of the muwmber in-
dicated on the navigarion display,

press the key.

Develope <02>

Hark 1

Anchor  watch
alarm range

- 59—



b

Setting anchorage site

The tollowing operation sets the current locatien as an anchorage
polnt and inftiares the alarm function.

Notes: 4. Setting am anchorage polant deletes the already set

destinarion.

1) Press g key to move the mark 1 te LOP
or L/L.

{2) Press E key to move the mark 2 to WP,

3) Press @ key.

2L ":l @ {4) Press the kay.
-

o
A
_________~____J Waypoint mark is

displayed as <00>,

Move mark 1 to <LOP> or
<sL/L>, and then mark 2 to <WP»,

c- Stopping audible alarm

d

Pressing the key stops the audible alarm.

Re-entering the alaym range automatically stops the audible

alarm.
» Clearing anchor watch 2larm

It 1s necessary to ser a dif ferent waypoint ro
deactivate and totally clear the Anchor Watch

alarm.
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2.9 Navigation Display

The Loran displays the navigating {nformatioa: Cross Track Error,
Distance, Speed, Beading, Steer to Go, Time to Go, Timer and Route.

In order to display the mavigating information except the veasel
speed and heading, & waypoint must be set beforehand. (See 2.8

Setting Waypoint™.)

2.9.1 Displaying cross track error

The deviation of the actual vessel course with respect to a
straight course to the waypeint is called Cross Track Error

(XTE) .

The display range of cross track error is 0.01 — 9.9

pagtical miles.

Note:

p———{1) Press Q key to move the mark 1 to 1OP

ar L/L.
{2) Press [::] key to move the mark 2 to XTE.

As illustrated, the cross track error
{nautical miles) is displayed.

DEETDEE]

Mark 1
at <LOP™
or <LU/L>

Mark 2 Cross track error
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How to interpret XTE cross track error display.

Favig'tlnn Mavigation HKavigation

| r—-__:..ﬁ__lr..-l rﬁ——“ﬁr"'

f TR f A [
-

MM _sp0  &¢ -, e _sep  svg
Stceringlﬁirection Straight forward Steering dfrection
to the right to the left

Corrected , gy onine W, »
coyrse ‘; #ypoint Shartest aypotnt
- course
v Shortest Shartest c v .Correctad
Currenc | course course ross ;rc: course
location grror 0.8 ]

" [ Cross track Carrent nautical aile ?urrnnt
error 0.8 location peation
nauvtical mile

« Start point Start point

Start point

Perform steering slowly so the cross track error is reduced.

RNotes: 1. The cross track error is displayed (a) in one hundredch
nautical mile steps when its alarm range is set to below
one nautical mile, or {b) in one centh naucical mile
steps when alarm range is one nautical mile or more.

2. The start point of course is the position where the
waypeint is set or changed over.

3. The currenc location can be set as a new start pointg
(new point of origin). Move mark 2 te WP and press
keys.

The cross track error will be reset to 00 and che new
course to steer is computed.

4. VWhen the course deviation is displayed in one hundredth
nautical mile steps, a deviation of 0.99 nautical mile
or more, if any, gives a display of "99". In case of
one tenth nautical mile steps, a ¢ross track error of
9.9 nautical miles or more, if any, gives a display of
"g.9m.

5. When the anchor watch alarm function is valid, the cross
track error is not displayed and remains blank.

6. 1In addition, there is an off course alarm funcrion which
sounds an audible alarm if the cross track error becomes
excessive. This function is valid even im an operation
rmode where off course is not displayed.
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2.9.2 Cross track error alarm (continuous sound)

A continuous sound is emirted as soon as the cross track error is
beyond the predetermined off course alata range-

&. Setting alarm range
Hotes: 1. The settable rauge is 0.1 - 9.8 nautical miles.

2. Setting 0.0 or 9.9 nautical miles invalfdates the
cross track error.

3. Executing 2.1 Initial secting” sets 5.0 nautical
miles automatically.

4. The cross track error is displayed in one hundredth
nauvtical mile steps when the setting 1s below one
nautical mile, or in ome tenth nautical mile steps

when one nautical mile or more-

(1) Press [;l key to move the wark 1 to SET.

2) Press or key to display 03

on the memory number column,

=

{3) Press the numeric keys (0 - 9} to
set the alarm range (2 digits).

t)
(Rl

Display <0%

Mark 1

| (4) After making sure of the number in—
dicated on the navigatican display,
press the [E:NEI key.

b. Stopping audible alarm

Pressing the CLR key stops the audible alarm.
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2.9.3 1Indfcating distaumce to go

The great circle route (0.01 - 999.9 naytical wiles) from the
curreat lecation to the waypoint {s displayed.

—

1) Press [=] key to wove the mark I o LoP

or L/L.

(2) Press Q key to move the mark 3 to

o0 13@

DIST.

The navigation display indicates the
distance (nautical miles) up to the
waypoint.

The displayed distance is up to the
next waypoint when the mark 3 fs not
blinking, or the total route when it
1s blioking.

{3) Pressing key selects the

distance to the final or nexr way-
point alternately.

Hark 1

Distance
(38,6 asutical
nites)

Mark 3

Notes: 1. When the distance 1is below 0.1 nautical mile, two
digits below decimal point are displayed.
0.01 nautical mile {s displayed as 0:01.

2.9.4 Digplay of wvessel speed and 7vepeated setting of average

vessel speed.

The current vessel speed (0.1 knot steps) with respect to land is

displayed.

l(1)
(=

Press !_.l key to move the mark | to LOP
or L/L.

Press [—:—] key to move the mark 2 to SPD

to display the vessel speed.
speed.
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Hark 1

Mark 2 Spoed {00.0 knot)

Note : 1. When the speed is below one knot, 00.0 is displayed
as {llustrated above.

a. Repeated serting of average speed

When the speed display fluctustes excessively while the vessel is
navigating at a constant speed, the fluctuating display can be de-
creased ro an approximate speed.

]_(1) Press Q key to move the mark 1 to SET.

(2) Press or key to display 04

on the memory number column.

DR

{3) Set a mumber (1 digit) greater than
2 by mumeric keys (3 — 5).

Note: 2. When the speed response
is expected to be faster,
set 3 mumber smaller than
2 by the mumeric key 1.
1 chrough 5 are average
constants.
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;

i

Note:

3.

Display (04)
Average

rectly, press the

constent (3}

key.

14) If a ouaeric key 1is itessed incor-

(5) After making sure of the number in~

dicated on the unavigation display,

press the key.

Carrying out “2.1 Initfal setting” sets a constant 2

automatically.
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2.9.5 Display and correction of heading

The wvessels forward 'HEADING' direction is displayed in the true
bearing (0.1 degree gteps).

~——— (1) Press E..]key to move the mark 1 to
E] LOF or L/L.

[Q {2) Press E] key to move the mark 3

] to HDG.
] Then the navigation display imndi-
cates the heading (deg)-

Mark 1

(301.27)

a. Correcting heading

The displayed heading can be corrected to match with the compass
when the heading on the narigation display differs from the
heading indicated by a gyro or .agnetic compass.

Notes: 1. Carry out this coriection when the heading display
is stable during naviration.

2. The correctable range i +0.1 to +30°.

Al
——————(1) Press [——] key to move the mark 1 to
CMP.,

j?l} Press [ 1] or L52] key to display 02 on

the memory number columm.

Note: When this .orrection is en-
tered, it 1is also applied to
correct the Steer to Go
{(Bearing) int yrmation in
2.9.7.

D eE)
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—(3) Press the numeric keys (0 = 9) o
set the correction amount (0.} deg
sceps).

Press +/M key vhen the correc—
tion amount is positive, or
key when negative.

St

—-—-——._....___(4

wa:ut rﬂs

Mark 1

Correction
amaunt
(~00.5 deg)

Indicated when correction
amount i3 negative,

——— (5) After making sure of the correction
amount indicated on che display,
press the @ key.

{6) In about ren seconds, the corrected
heading 1s indicated on the right
of the navigarion display.

Carrected
heading (300.7%)

Correction amount

{-00.5 deg)
b. Display after correcting heading
LOP Displays Latitude/Longitude Displays
Point goes off about every Point {.) goes on abouyt every
twelve seconds. twelve seconds.

Mark 1
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c. Clearing heading correctien

————{1l) Press [;] key to move the mark [ to CMP.

—2) Press @ or [:_S_:?] key to display 02 on
the memory number column.

(3) Press @ key.

,._
H
g

Display <0I>

{4) Pressing the [E—:NT] key clears the
correction.

Note; The correction {s also
cleared by "2.1 Ynftial
setting™.

2.9.6 Display of route

When several waypoints are set, the distance and required time to
the final waypoints are displayed. For the display procedure, re-

fer to “2.8.2 Setting of two or more waypoints."”
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2.9.7 Display of steer to go

The direction to the waypoint is indicated in the angle with
Fespect to north (either true or magnetic).

r— (1) Press I;[ key to move the mark I ta LOpP
or L/L.
(2) Press Q key to move the mark 7

to STG.

The steer to go with reapect to true
north 1s displayed.

Q Magnetic correction can be applied.

See 2-9-53'

Steer to go
(92.1 deg)

Kark 2

2.9.8 Display of time to go
Estimated time to go to the waypoint is displayed.

Note: When the speed display is unstable, a correct time to go
is not displayed.

L(l) Press g key to move the mark 1 to LOP
or L/L.

E {2) Press g key to move the mark 3 to

— TIG.
—_l The time to go to the next waypoint
is displayed when the mark 3 is not
blinking, or to the Figal waypoint
@ when blinkiag.

Required tima
{22 hrs 55 min)

— 70 -



(3) Pressing

t
E

b
e

a. How to interpret display

While wooring

While navigating ... hours

2.9.9 Display of timer

The time elapsed since turning
displayed. The time can be set

(1)

! 1
i
il
¥

(2}

DO
L

1/N key displays the
time to go to the final or next way-
point alternately.

. 99:9% is displayed as
shown below.

and wminutes are

displayed at the posi-
tlons illustrated belowv.-

.
90:.90-

yICWG WOG 16 oS

—

==

Hours

——— Time to go

L

Hinutes

on power or from manual reset is
by numeric keys {0 - 9).

Press g key to move the mark 1 to
LOP or L/L.

Press key to move the mark 3 to

V/CMG,

At the position illustrated, the time
elapsing since turning on the power or
from a resulting is displayed.

Elapsed time
(day hour, minute)
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[T——(3) Pressing the key displays
‘ 00:00:00 whereby the elapsed time {ig
reset to "0 " and the elapsed rime

counter begins to count again.

| W

{4)  In this mode, it chows TIME in S2 display
area, and velocity and heading in CPN
display area, Using the numeric keyboard
to enter six digits—cewe for days, two for
hours in 24-hour formar, 2ud two for
winutes, followed by pressing ENT key
sets the TIME function.

2.9.10 Display of imaginary course distance and bearing

An  lmaglmary course Latercounecting two stored points with a
stralght line is set, and the great circle distance and bearing of
thar course are displayed.

Note: The distance vange which can be displayed is 0.1 — 999.9
nautical miles.

——————(1) Press E’ key to move the mark 1 to
P,

B [(2) Press |~/R| key.

(3) Press the npumeric keys (0 - 9) ro
set the memory number (0l - 99) of a

location to start at.
,g% The location and wmemory munmber of
o Q the start poine are displaved, and
i the memory mark blinks.

it
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—{4) Press the numeric keys (0 - 9) to
set the memory mumber (0L —~ 99) of
an end point.

The location and memory number of
the end point are displayed, and the
memory mark bliaks.

Hemory wmack blinks
Memory number of end point

]
et
-
)

;Eh
b
E

g

.1

{5) Press the key.

The distance and bearing from the
start point to end point are dis—
played.

Uuuuuu
e nNMN.nnnn

R
1

U u-u e u

Cistance (nautical miles)
from start point to end
Bearing (deg) from
start point to end point

Start point <05

tmaglnary course

End point <0G>



2.10 Converting from Time Difference to Latitude/Longitude

To convert a time difference (TD) into Latitude/Longitude {L/L).

8. Converting time difference in same chain by oumeric keys

oo {1) Press [;] key to move the mark 1 te
CHP,

{2) Press or key to get 05 page.

- (3) Press the mumeric keys (0 - 9j to
set the time difference (6 digits
each) for TD-1 and TD-2

iE=

1|
i
il
i)

———————{4) If a mmeric key 1s pressed incor-
rectly, press the key.

{5) After making sure of the time dif-
ference indicated on the display,
press the key.

—————{6) To pursue converting another time
differeace, press the key
and thea repeat the steps (2), (3)
and (4).
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b. Converting time difference stored memory

;E :l’(Z)

3

(&)

]

———————{ 1) Press Q key to move the mark 1 te
MP

Press @ or @ key to display 05 on
the memory number column.

Press =-/R key.

Press the numeric keys (0 — 9) to
set a memory rumber (2 digits) ro be
recalled.

If mumeric keys are pressed incor-
rectly, key im correct mumerics.

Mewory mark is displayed

Recalled time
difference

—~Mark 1

5)

(6}

After making sure of the recalled
time difference, press the
key.

To convert another time difference
successively, press the key
and then repeat the steps (21}, (3)
and (4}).

Converted latitude/
longitude
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¢. Converting time difference of other Lorzn C chain

Noce:

Altering the GRI does not affect Loran signal tracking.

"“‘“(1) Press Q key to move the mark 1 te

2) Press [87] or [SZ] key to display 0S5 on
the memory number column.

‘[_ =1 {3) Press the numeric keys (0 - 9) to

..
3
4]
]

]

kay.

set a Loran € zhain (4 digits) to bte
convetrted.
4} Afrer making sure of the number in-

(5}

(6)

d. Storing

Following

dicated on the 51 display, press the

Mark 1

Set loran C GRL

Enter the TD's to be converted by using the
keyhoard, or by recalling the TD's from memory.

Press the ICLRi key.

To pursue the operation, press the key, and

repeat the procedure.

converted latitude/longitude

the steps in a, b or ¢ above, carry out the sreps below.

"____1"_‘(7} Press key.

i
e

= 4-{8) Press the numeric keys (0 - 9) to
set a number (2 digits) to be stored.
{See typical display.)

{9) Press the key.

1 ]
@
-

R

i Te¢ pursue a conversion, press the

key and follow the procedure

outlined above.
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GRI Number

4990
5930
5970
5990
7170
7330
7960
7970
7980
7990
8290
8970
8990
9610
9940
9960
9970
99380

9990

Latituds/Longitude Conversion Table

GR1 Designation

CENTRAL PACIFIC
CANADIAN EAST COAST
COMMANDG LION
CANADIAN WEST COAST
SOUTH SAUCI ARABIA
LABRADOR SEA

GULF OF ALASKA
NORWEGIAN SEA
SQOUTHEAST U.S.
MEDITERRANEAN SEA
MORTH CENTRAL U.5.
GREAT LAKES

NORTH SAUDT ARABIA
SOUTH CENTRAL U.S.
U.5. WEST COAST
NQRTHEAST U.S.
NORTHWEST U.5.
AORTH ATLANTIC

NOR™H PACIFIC



2,11 Displaying Sigunal Status and Frequency Deviarign

The status of Loran € signal while acquiring and rtracking and
osclllarer frequency deviation can he mwonitored.

[ ——~(1) Press Q key to move the mark 1 to
TsT.

For first several seconds, 8 is dis-—
played on zll places.

2) To watch the signal status of other

secondary stations, press or
— S2| key.

=

—

a. How to read display

Mumbers at ten thousand place of secondery station
and thousand place of CRI number are displayed,

Numbers a2t thousand place of secondary station
and hundred place of chain number blink

0 or 1 oust be displeyed.

Any of 1 to 9 must be displayed.
Greater number is desirable.

Must be greater than left number.
4 must be displayed,

Signal status of 3t

Signal status of §2
Mark 1

Signal status of M

Dscillator frequency deviation

AlTowable range of frequency deviation is =20 te +20,
Display of +20:

Displey of O or
Display of -20:
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2.12 Dbisplaying Error Signal

A display appears on the Loran when an error signal is sent
from a transmitting station (master station or secondary
station 1 or 2).

a. How to read display

Blinks when master or secondary Hark 1
stations fs abnormal blinks

Blinks when M oc
52 is aprormat

Time diffarence display Latitude/longitude display

b. Clearing error signal display

(1) Press [::] key to meve the mark 1 to
TST.

ag

B

~(2) Press [::] key to move the mark 1 to LOP

]
=
=
-~
[~
[
[

or L/L.
If the blink begins again, do not
E;g use that secondary station.

The station blink is usually
transmitted to indicate that the
Loran C station is not operating
properly. Select a different
station or, if necessary, a
different chain.

Mark 1
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2.13 Selecting Connected Devices

There are five types of output data for LR-791. Each is selectable
according to the particular connected device.

OUTPUT PORMAT DATA NUMBER DEVICE NAME
KODEN-717 1 KODER-717 COMPATIBLE
DEVICE, UR-7
NMEA-0182 2 NMEA-0182 COMPATIBLE
DEVILE, UR-7
NMEA-D183(LOP) g NMEA-0183 COMPATIBLE
SELECTED DATA DEVICE
NMEA-0180 8 AUTOPILOT (MMEA-0180
TYPE)
NMEA-0183 (L/L} 3 NMEA~0Q183
COMPATIBLE DEVICE

a. Checking output format

S i+ /me ENT]

o |i-sm o

[ I T Press | oy | keytothe mark 1 SET
bilsr !
i |
| i i r key 1y displs
| $2 | 2] Press s /M 0 -/R ¥ Py
— E 05 an the memory number colums
an alresdy set date number 13 d13played
-
l"‘!l’ i
on/
L LOFF
Dizplay <05»
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Changing number for data output format

(3) Press a numeric key{l, 2, 3, 8, 9lteo
set 2 new date number (1 digir).

{4} After making sure of the displayed
data mumber, press the key.

Note: The data number is not changed by "2.1 Initial setring”.
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3. MAINTENANCE

3.1 Replacing Fuse

Major eireuits are protected by a fuse. If chey are faulcy, the
fuse will blow.

a. Precautions

(1) If cthe fuse has blown, locate its cause, repalr ft and then re-
place the fuse.

{2} Turn off power and then replace with a new rated fuse.

b. How ro replace

(1) Press the Xey ko turn off
i
power.

]

{2) Locate the fuse holder on the back

panel. Remove the fuse holder by
turning it in a counter-clockwise
fashion.

[@U! Lo

(3) Replace the blown fuse with same
value replacement fuse (1 Amp. 125

Valt).
(@ 35 Fuse
e B A
—
T o . wovee I
@ © Q,
= J
Rear panel
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3.2

when Trouble is Sugpected

All displayed digits are 7's when a 1lat/lon display is
expected.

The. secondary station selection has not been complet
Return the mark 1 to GRI mode position, press or

key, select the secondary stations 1 and 2, and perform a
fixed display. Then select L/L mode. The latitude and
longitude of the current location will be displayed.

ROTE : IN AN AREA HAVING ONLY TWQ SECONDARY STATIONS,
FIXING ON STATION 1 AUTOMATICALLY FIXES ON STATION 2.

All displayed digits are 9's.
When the chain 15 not set, 9's are displayed for all
digits. In such a case, pressing the key does not

change the display. return the mark 1 to GRI mede and key in
the correct four~digit GRI chain code.

Display is frozen.

A frozen display may result from any or all of the
following:

(1} Excessive RF noise from external causes
(2) Signal is lost {(Loran signal is not transmitted)

{3) Operation mode is incorrect {example: WP).

Cs alarm and S/8 alarm is displayed at all times

CSs alarm and/cr S/N alarm is displayed because of one of the
following external factors:

{1} Signal is lost

{2} Interferring RF noise (AC, electric moter, IV,
etc.)

(3} Antenna or receiver groupnding is poor

(4) Noise £from other wireless equipment has invaded
power line

(5) Poor installation of antenna
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e. Displayed cross track error is erronepus

When Loran position measurement 1is working properly, no internal
errar of cross track error is conceivable usually. Therefore, one
of the causes enumerared below may cause this kind of trouble.

Q)]
(2)
(3)
(4)

(3}

(6}
(7)

Antenna or receiver ground is poor
Interferring radio wave noise or alternator/generator noise.
Poor handling of cross track error fumcrian

Comparison difference tetween cross track error information
and visual criterion

Cowparison difference between cross track error informatien
and compass

Keying error for waypoint

Lines of position (LOP) are widely spaced, or lines of posi-
tion are intersected at small angle

NOTE: DO NOT USE THE CROSS TRACK ERRCR WHEN THE LOBAN UNIT
IS NOT OPERATING PROPERLY.

£, Displayed speed or heading is erroneous

The displayed speed or headiug does not quickly respoad Lo an
abrupt change of the vessel speed or heading. Therefore, it may
differ from reading on the speedometer or compass.

Note that the speed and heading display tends to be affected by:

()
(23
(1)
(4)

(53
(6)

Dispersion or intersecrion angle of lines of positiom
Poor Ground
Iaproper mounted position of antenna

Poor setting of averaging speed in SET mode {average serting
increases as vessel speed increases)

Interferring radio wave noise

Unstable route variation
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g. Time differencze display 1is faulry
The time difference display becomes faulty as a result of:
(1} Poor ground
(2) Interferring radic wave noise
(3) Improper mounted position of antenna
{4) Correction not cleared

(5) Wrong pperation mode

h. Latitude/longitude display is erroneous

The latitude and longitude are computed from the time difference.
Thetefore, a faulty display may be attributed to!

(1) Correction of position is mnot cleared
(2} Position is corrected by secondarv propagation correction

{3 selection of normal or special operation range for conversion of time
difference to latitude/longitude is wrong.

(4) Secondary station is not selected properly

i. Power cannot be turned on
(1) Poor connection of power cable
(2) Fuse has blown out.

If neither of the two points above is the cause, contact the

nearest agent.,
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4.

4.1

EQUIPHENT INSTALLATION

locations of Anteanz and Its Coupler

Install the antenna and its couwpler at a highest position on the
vessel., Even if it bhas inevirably to be instalied at a low posi-—
tion, do not mount them under or inside a place vhere mwetals ate
collected. 4 metallic object which Intervenss between the trans—
mitting station and antenna might not allew a recepticon even with—
in the service area.

M

(&)
(5)

(6)

{7

As an installation site, select a place free from auy wetallic
objects.

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

4 correct 1installing location for the antenna and coupler 1is
as follows according to different types of vessels.

On a yacht, an iasulated aft stay 1s uvsable as an antenna.

In case of central cabin wvessel, perform an installatiou on a
side or top of the cabin.

On 2 motor boat, install the equipment on 3 bridge passage, on
the top or slde of the cabin.

Select a place where the antenna can be mounted vexrtical.-

Install the Loran recelver antenna as far away from other
antennas, particularly transmitting antennas of Iintermediate
or high frequency as possible.

To select an optimum anteana wounting position, change the
locations to test the signal conditions, (See "2.11 Display-
ing sigunal starus and frequemncy deviations™.)

Keep away from TV set and receiving anteana. While using loran
receiver, do wot turn on a TV set.
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4.1.1 Reference diagrams for recelving antenna mounting pesition

a. Por small wvessel

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

(L

(2)

Location C (above radar mast)

A short rteceiving cable suffices.
The installation fs available at an
elevated place.

location A (on mast)

Installation is possible at an ele-—
vated position, but the receiving
cable length wmay fall short.

Llocatiou B (bridge)

A short recelvimg cable suffices.
However, installation at an ele-
vated place is impossible.

b. For medium te large sized fishing boats

Cood example for medium to
large sized fishing boats (1)

{1

(2}

(3)

lscation
Mount the antenna at least one
meter above the yard and as away
from the transmittipng antenna as
possible.

Iocation

Mount the antenna on the end of the
bridge and as away from the tramns—
mitting antenna as possible. Mount
the antenna coupler so the horizon—
tal antennz element will be posi-—
tioned below the middle of the whip
antenna.

location

Tilt the antenna outward at least
two meters away from the loop
antenna. Even this may slightly
affect the bearing measurewment.
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(1}
(2)
Cood example for mediwm to
large sized fishing hoats (2)
(3)

Locations and

Mount on the bridge end as far away
from the transmitting antenna ag
possible.

lceation @

Mount at Jleast one meter above the
yard and as far away from Cthe
transmitting antenna as possible.
Tilt outward ar least two wmeters
away from the logp antenna.

Even this may slighrly affect the
bearing measurement.

Location @
Mounr at ast one meter above the
yard and away from the transmitting

antenna as possible.

If no location is avallable matching the above conditions and when
the operation Is made only on the sea area where loran C signal is
Intense enough, refer to the following.

¢y

(2)

No good example for medium to
large sized fishing boats (1]

3

location

Absolutely avoid a place immediate-
ly below the transmitting antenna.
Locations ' and @'

Separate as far away from the
transmitting antenna. Mount the
recelving antenna so its top end is
located above the transmitting
anteana.

Separate as far away from the radar
mast and other obstacles  as

possible.

b ]

location @
Absolutely avoid a place surrounded

by obstacles.
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(1) Locations (A)' and (B)"

Separate as far away from the
transmitting antenna as possible,
and mount the receiving anteunna 50
its tops end is located above the
rransmitting antenns.

Separate as far away from the radar
mast and other obstacles.

No good example for medium to
large sized fishing boats (2} (2) Location
Absolutely avoid a place {mmediate-

ly below the transmitting antenna.

L

4,2 Typlcal Installation of Recelving Antenna

ﬂ\— Receiving antenna

Spring washer
(3787

Plain wahser

{3/87)
Mast
Antenna coupler ——
Bracket
Band plate

Recriving cable

Connecter
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4.3 Power Supply and RF Ground

4.3.1 Source voltage

The employed voltage range 1s 11 - 15 VDC.  Witrhin this voltage
Tange, a connecrtion is available as it is without modification or
readjuscment.

A battery or power supply capable of supplying 11 - 28 ¥DC, 1.0
anperes 1s required.

Since the power consumption is low, the power capacity need nor be
considered too strictly.

4.3,2 Connecting power

Before connecting power to rthe receiver, checgk the power voltage

and polarities.
As shown in Figure 2.6, connect the positive side to the pover

connector pin I, and negative side to the pin 2.

Pin 3 Pin 2 { & side) Wind PVC tape

E

Fin 1 (@ zide)

Notes: 1., If the polarity is reversed, the receiver might be
destroyed. Damage caused by a reversed polarity is
excluded from the warranty clause.

2. Do not use external switch or circuit breaker as a
power switch for Loran navigator.

3. Before connecting power to rhe veceiving indicator,
connect between the negative side of power supply and
ground a circuit rester set at DC range, and make sure
the reading is 0 V., Otherwise, change the power con—
nection to obtain 0 V.

4. If the same power source ifs used for another electri-
cal appliance, turning it on or off may generate a
voltage. Make sure 0 V remains unchanged even after
tutning on the other appliance.

3. On the Loran C navigator, the negative side of power
cireuit 1s 1solated from the ground terminal of the
case.
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4.3.3 RF ground

In order that lLeran receiver operates properly, correct RF ground
is tequired. If the grounding status Is wrong, an erratic or mo
ocperation might occur.

The equipment conditions differs from one vessel to another. 1Ia
case of ao engime ship, extend rhe ground wire direct to cthe
engine block or engine outer case.

Loran receiver

Antenns and coupler
RF ground wire

#10 AWG Stranded
Engine block

T /

P
DL generator Batre Seamater ground plate
OC generstor noise filter ™Y {approx. 1 «?)

Host vessels require DC generator filter,
Use electrolytic capacitor of 10,000 -
Antenna toupler 20,000 migrofarads.

“"""“l Connecting wire AWG 12

Loran rvecewer\l‘ws-—w (3.5 m} min., 20 cm max, long

&“9

DC generator

RF ground wire
b— Engine block ground

Engi ne__J

Seawater ground plate
{approx, 1 m?}
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4.4 External Dimwensions

18

Right— side view
97
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Dimensions are in wmillimecers.

To convert to inches, divide
mm by 25.4
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CERTIFICATE OF LIMITED WARRANTY

Providing you present a valid proof of purchase, S-TEX Marine Electronics Inc. warrants all parts of each new product against defect in material
and workmanship under normal use and will repair or exchange any parts proven o be defective al no charge for a period of two years for parts
and one year for labor from the date of purchase, excepl as provided below under Limited Warranty Exceptions.

Defacts will be corrected during normat warking hours by an authorized SI-TEX Marine Electronics Inc. dealer, service center, or at the

SITEX office in St. Petersburg, Florida. There will be no charge for labor for a period of one year from the date of purchase, except as provided
below under Limited Warranty Exceptions.

This Warranty and Proof of Purchase must be made available to the authorized Si-TEX Maring Electronics Inc. service location or dealer at the
time of service.

LIMITED WARRANTY EXCEPTIONS
SI-TEX Marine Electronics Inc. will not be responsibie for equipment which has been subjecled to water or fightning damage, accident, abuse, or
misuse nor any equipment on which the seriat number label has been removed, altered or mutitated.
SI-TEX Marine Eleclronics Inc. assumes no respensibility for damage incurred during instailation.
This Limited Warranty is effective only with respect to the original purchaser.

Any cost associated with transducer replacement, other than the cost of the transducer itself, is specifically exciuded from this Limited Warranty.

Travel cost incurved will not be accepted for SI-TEX Marine Electronics Inc. praducts.
THERE ARE NQ WARRANTIES WHICH EXTEND BEYOND THE DESCRIPTION OF THE FACE HEREOF.

SPECIFIC EXCLUSIONS
Charges for overtime, stand-by, haliday, and per diem are specifically excluded from the Limited Warranty.,
Chart paper, stylus, stylus belt, lamps, and fuses are consumable items and are not covered by this Limited Warranty.
Instalfation workmanship or materials except as provided direclly by SI-TEX Marine Electronics Inc. are not covered by this Limited Warranty.
SI-TEX Marine Electronics Inc. equipment or parts thergof which have been repaired or altered except by an authorized SI-TEX Marine Electronics
Inc. dealer or service center are nol warranted in any respect.
Transducer, software update, battery, microphane, magnetron, and microwave components and water damage on waler resistant VHf radio are
items excluded from the two-year warranty and are covered by warranty for a period of one year for both parts and labor.
SI-TEX Marine Electronics Inc. wili not, at any time, assume any costs or labor charges for checkout or external line fuse replacement or problems
not found to be at fault in equipment itself.

THERE ARE NO WARRANTIES OR GUARANTEES EXPRESSED OR IMPLIED WHICH EXTEND BEYOND THE DESCRIPTION ON THE FACE HEREOF,
INCLUDING WARRANTIES OF FITNESS FOR A PARTICULAR PURPOSE AND MERCHANTABILITY SI-TEX MARINE ELECTRCNICS INC. HAS NO OTHER
LIABILITY TO PURCHASE FOR DIRECT OR CONSEQUENTIAL DAMAGE OR ANY THEGRY INCLUDING ABSOLUTE LIABILITY, TORT, OR CONTRACT.
THIS LIMITED WARRANTY CANNOT BE ALTERED OR MODIFIED iN ANY WAY AND SHALL BE INTERPRETED IN ACCORDANCE WITH THE LAWS OF THE
STATE OF FLORIDA, THIS WARRANTY |5 LIMITED TO THE CONTINENTAL U.S.A , ALASKA, HAWALI, AND CANADA,

HOW TO OBTAIN SERVICE UNDER THIS WARRANTY
To provide better flexibiity, SI-TEX Maring Electronics Inc. gives you the option of obtaining service under this warranty by either:
a) Contacting an authorized SI-TEX Marine Electronics Inc. service station (The closest service station may be faund by contacling your dealer of

purchase.)
or

b} Shipping your equipment prepaid via UPS or truck with insurance prepaid to SI-TEX Marine Electronics Inc. at the address provided below.
SI-TEX Marine Electrenics Inc. will, whenever possible, make all repairs covered by Limited Warranty within two weeks of receiving the equipment
in Florida and refurn same to yau, freight prepaid.

¢) You must present a copy of your Purchase Sales Slip at the ime you request warranty service.

Shipping/Mailing Address:
SI-TEX Marine Electronics Inc.
11001 Roosevelt Blvd., Suite 800
St. Petersburg, FL 33716
727-576-5734

SI-TEX Marine Electronics nc. offers a complete line of quality marine electronics including fishfinders, electronic charling systems,
radars, autopilots, GPS/WAAS/L oran receivers, SSB receivers, direction finders, VHF radios, VHF manne & TV antennas, and integrated systems.
For more nformation, contact your SI-TEX dealer or the main office, lecated in St, Petersburg, Florida,




4.5 Connecting Antenna Coupler

Receiving antenna (2m)

Antenna ~J
coupler

Core —1

wire Shicid

3y
(«

conrector

j AP connector
for DC power

Copper plate or tre;sT

11 - 15 v¥DC
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