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WARNING AGAINST HIGH TENSION

The operation of this equipment involves the use of high voltage, which
endangers human life. Although the design of the equipment has been made
in due consideration of messurcs to insure the uperalor's safety, adequate
precaution must be exercised when reaching inside the cquipment for the
purpose of maintenance and service. Do not change a component or inspect
the equipment with the voltage applied. A residual charge may exist in
soine capacitors with the equipment turned off. Always short all supply
lines to the chassis with an insulated screwdriver or a similar tool prior to
touching the circuit,

FIRST AID IN CASE OF LLECTRIC SUHOCK

When a vietim struck by electricity is found, first switch off the equipment
via the main switch on the equipment or the ship's distribution board. If
this is not possible, protect yourself with dry insulating material (a wooden
plate or rod, cloth, vour belt, ete.) and pull the vietim clear of electricity.
It the vietim is not breathing himself, apply artificial respiration according
to the MMethod of Artificial Respiration.” Do not give up hallway.
Perseverance and continual efforts are important in artificial respiration.

METHOD OF ARTIFICIAL RESPIRATION

Lay the wvictim on his back. Pogition e
yourself beside the victim's head and pinch )
his nose by your thumb and forefinger to
prevent air leakage. Insert the thumb of
your other hand between the victim's teeth
and lft his chin up. Then, place the arm
(the one ¢losing the victim's nose) on the
victin's forehead and press the head down
so that the wictim's head is given a
maximum backward tilt  with the ohin
prominent and the neck bent back. Seal
the wvictim's moutn with your mouth and
blow therein apout half of the deeply
mhaled air ecvery time. After exhaling,
turn  your head to watch for a chest
contraction, whilst inhaling deeply in
readiness for the next blowing. Repeat the
movements faster for the first | to 2
minutes and 12 times per minuie thereatfter.




INTRODYCTION

Congratulations on your choice of the Furuno LLP-1000 Loran-C Plotter. We
are confident thal yuu will enjoy many years of operation with this fine
piece of eguipment.

For over 35 years Furuno Electric Uompany has enjoyed an enviabhle reputa-
tion for guality and reliability throughout the world. This dedication to
excellence is furthered by our extensive global network of agents and
dealers.

The LP-1000 Loran-C Plotter is the culmination of a long line of Furuno
developments in the field of navigation. In one remarkably tiny cabinet is
virfually all the navigation capabilities most veyagers will ever need
while they are within the coverage area of the Loran-C navigation system.

Because the unit is so ftiny there may be a tendancy to forget just how
sophisticated this machine really 1s, and perhaps to disregard the fact
that no machine can perfarm its intended function uniess it is installed
properly, The desirability of a professional installation and a thorough
checkout cannot be overemphasized!

A word about the organization of this manual: 1t 1s laid out in as "user-
friendly" a manner as possible. We realize that a sophisticated instrument
such as this, with its many, many functions can be very intimidating to Lhe
first-time user. It is our intention to gquide the user along in the use of
the gear as gently and as comfortably as possible in a series of sectinns
that start at a very basic Tevel and proceed forward in complexity in a
Togical manner,

We would appreciate “eedback from you, the end-user, about whether we are
achieving qur purposes in this manual.

Thank you for considering and purchasing Furuno eguipment.,

CAUTION

Althuugh your Lordan-C receiver is cdpdble of providing very accurate posi-
tion data, nc single navigational device should ever be splely relied upnon.
Position information obtained from Loran-C should always be double-checked
against other sources such as radar, visual and celestial sightings,
sounding measurements, etc. to verify the reliability of the data.



FEATURES
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The LP-1000 is an inteqrated navigator which contains a Loran-C receiver
and a 7-inch CRT plotter in a single, splash-proof cabinel.

*

Two pages of concurrantly-plotted chart screens plus two pages of nav.
data screens

A wide variety of functions to cope with any kind of situation

User-friendly operation by tne latest man-to-machine interface

Large and versatile memory partitions to plot/save ship's course
1ine

storage of ship's course line and waypoints, using optional RAM card

Artificial coast line presentation, using optiunal ROM card

Rauting and waypoint navigations

Built-in real time clock, alarms, on-screen calculator, etc,

Built-in Tithium battery (3 years) for memory back-up

Plotter-only operation, being cannected to an external loran-C,
satnav, Decca or GPS

Water temperature and depth indications from an external video sounder
or output of cross-track error for antopilot

)

florse-code XTE audible alarm.

(ii)
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SPECIFICATIONS OF [P-1000

RECEIVER CHARACTERISTICS

1. Receiving Frequency 100 kHz
2. Interference Rejection 6 automatic notch filters
3. Tracking Speed 80 knots maximum

PROCESSOR/DISPLAY CHARACTERISTILS

1. Picture Tube 7-inch flat-face yellow-green CRT
2. Alphanumeric Data

Ship's position in Tat/lon, chart scale, bearing/range to a waypoint,
ship's speed and course, water temperature and depth (sensor required),

L/L of cursor position, range/bearing tu ¢ cursaor position, event marks

XTE, year/date/time.
3. Course Plotting

Map Scale: 1/2,000 to 1/5,000,000 in 1/1,000 steps or 0.14 to 385
n.m. in 0.08 n.m. steps of horizontal range {operator
presetting)
provided with 2 pages of plotting picture in different
chart scales.

Projection: Mercator Projection
Usable Ground: 85° latitude or below
Waypoints: 99 points max., identified by 3 alphanumerics

Plot Interval: The most used 5 intervals may be preset from
Hold, 10, 15 ... 50, 55 sec., 1, 2 ... 58, 59 min. or
0.0l n.m. to 9.99 n.m. in 0.0l n.m. steps

4, Alarms
Arrival or Anchor Watch, XTE, Border and Alarm Clock

5. Memory
Built-in RAM chip retaining courseline (1800 points) and Event {1524
points). May be divided into 2, 3 or 6 partitions. Each block may

be displayed superimposed on another. (Back up for 3 years)

OPTIONAL MEMORY CARD

1. RAM Card (backed-up for 3 years by Tithium battery)
Memory capacity: Duplicates the built-in RAM chip. 1800 courseline
points and 1524 event points. (May be divided into
2, 3 or & blocks)

POWER SUPPLY

. 11-10 ¥DC, 19 W approx. (12_W approx. in economy mode)
. 110/220 VAC, 50-60 Hz, 26 VA approx. with optional rectifier PR-62



OPTIONAL

1. 4.0M Antenna OPD4-1

2.6M Antenna 0454176
L10YAC Rectifier FR-6
Z220VAC Reclilier PR-6
RAM Card 0P22-5 [004-

2.
3.
4
5.

0Pz2-1 [004-026-760C]

[000-041-1571
[00G-112-8451

2 [000-013-485]
2 [000-013-4861]
027-220]

for Port "QUTPRUT"

GP22-2 [004-026-7701 for Port "EXT NAV"

. RS232C Interface IC (LT1080) 0P22-3 [004-026-790]

Connector Kit for connection to external enquiment
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DISPLAY UNIT INSTALLATION

Mounting

Mounting Location

The display unit is carefully constructed to be able to withstand the
humidity and corrosive atmosphere commorn in the marine environment, but
it is not designed to he used outside, directly exposed to that environ-
ment. Salt water spray will most assuredly cause damage to the sen-
sitive components inside. Keep these and the following factors in mind
when planning the installation of the display unit.

{CAUTTON

Furuno will assume no responsibility for the damage
causead by exposure to either fresh or salt water.

1} The display unit consumes very little power, so there is no need of
forced air ventilation. However it is necessary to provide at least
some circulation of cooling air by allowing sufficient space around
the unit.

2) Many owners will undoubtedly use the LP-1000 on small boats. many
with center consoles. The display unit must be mounted inside an
enclesed cabinet, completely shielded frem salt water spray, and
from fresh water spray if the boat is usvally hosed down after a
day's ouling. Mosl small cenler console boats are eguipped with
such an enclosed cabinet behind the wheel, and most have clear doors
so that equipment may be seen behind them.

3) Even though the picture is quite legible even in direct sunlight, it
is recommended to keep the display unit cut of direct sunlight or at
least shaded because of heat that can build up inside the cabinet.

4) Consideration should be made to provide space for access to the
mounting hardware on the side and connectors behind the display
unit. Also allaow at least a foot or so of “service lgop" in the
cables to allow the unit to be pulled forward for servicing or
internal adjustment.

DISPLAY UNIT
e 200(11.0") | - 315{12.47) >
~—— 231{3.17) —a-l } |< ————— 215(9.37y —=
‘ = “'+ T |
i :
U {Ju;) f %Eb
(61" _ _
= Nt A
1

<t

e 247(9.77)

100{3.4") Fig.1

Weight 5.5kg 12.11bs.

=



5} The display unit can be mounted on either a tabletop, bulkhead or

overhead. Make sure that the selected location is strong enough to
support the unit under the conditions of continued vibration gr
shock which will be normally encountered on the boat., If necessary,
appropriate reinforcement measures should he taken in the mounting
area.

6) The display unit should be mounted apart from equipment(s} emitting

heat. Also, do not put thingis) on the top of the unit.

Mounting the Display Unit

1.

Mark the screw Tocations by using the bracket as a template.

As was stated before, make sure you allow enough clearance hoth to
get fn the connectors behind the unit and to allow you to gel your
hands in on hoth sides to loosen or tighten the mounting knobs.
Make sure you leave at least a foot or so of “service loop" of
cables behind the unit so that it can be pulled forward for ser-
vicing or easy removal of the connectors.

Orill four pilot holes for the bracket.
Install the bracket by using the screws supplied,
Fit knobs, rubber washer and knob washers to the display unit.

Install the display unit in the bracket. Tighten the knobs
securely.

Fix the bracket in the Fit knobs and washers Install display unit
planned position. to display unit. onto the bracket.

;Rubber washer Knob washer

7 ] o)
{— .

P S

PR CCCRNNNN

/ B s, A 4 ! :
A—178(7.0" " r6{30 J/ : ‘ Knob washer,
[ — ! Rubher wagher .

Fig.2?




Cable Connections

Cable connections to the LP-1000 display unit arc made at the connectors
located at the rear cf the unft. The following illustration shows the
cable connections.

L& =c0 '
[ ANT
/@DL 1
L e

{
= )
SAw 2L

PN CEXTERNAL

e ! T NAYIGATTR

i d =1 h

| -_Q | SlackS | Redd

4 Wy ; P S

Y J .
Ship's bonding sysfemw
metallic tanks, engine block, 7
through-hul | metal fittings, stc. F1g_3

Power Connection

Ship's power lines are notorious far being "dirty" electrically. The
voltage can go all over the place as various heavy loads are placed on
the Tine, and the power wiring is a prime sgurce for interfering
electrical signals (from such sourccs as alternators or generators, and
other electronics eguipment, Tike radars or echosounders.)

The LP-1000 is a very forgiving machine since 1t has a built-in univer-
sal D.C. power supply that can take input voltages from 11 to 40 V.D.C.
However, a piece of gear of this quality deserves to have a circuit
breaker dedicated fo it alone. The size of the wire feeding power tg
the unit shouid be no Tess than AWG 16 gauge {0.75 mm squara).

Ground Cornecticn

No less important for proper operation is the ground for the Display
Unit. On a steel boat, a good connection to the hull is sufficient. On
a wood or fiberglass boat, it is best to use a ground platc mounted on
the hull exterior; if this is not practical the engine block can be
used. Do not "share® ground leads that go to other eguipment in the
console, but instead run a separate heavy-duty wire for the LP-1000
alone.

Antenna Cable

The antenna cable is delivered with the connectors soldered to both

ends. But, if you find it necessary to remove the antenna connector

that goes to the display, fullow the direclions in the drawing below. If
you don't know how to solder or if you don't krow how to do it well,

it's best you leave this part to a competent service technician. In
perhaps 50 percent of installation prablems, panr saldering or wrong
wiring of the connectors is where the problem Ties. DO NOT SHORT THE
ANTENNA CABLE!



BNC Connector Assembling

1) Remove vinyl jacket of 3C2V for (@) . clamp  washor
lomm(o.ﬂn). 73( @@@

2} Slide nut, washer, packing ard fnner conductor  packing 'WtTD
clamp over braid. J%E?__m“_______JmL

3) With clamp in place, comdb out

braid, fold back smoothly and (&) el T

trim it. braid Fig
4) Remove the dielectric leaving 3mm (¢) *?%ﬂ]]:ﬂm::

(0.12"). Do not damage inner _Jlﬁsmm

conductor,

(d) g
5) Tin inner conductor carefully. <ﬂé£DHEMt:::::]

&) S1ip mate conductor in place, butt against dielectric and solder.
Be sure cable dielectric is not heated excessively and swollen so
4s Lo prevent dielectric from entering into conductor body.

7) Push assembly into body as far as it will go. Stide nut into body
and screw in place with wrench until tight. For this operation,
hold cable and shell rigid and rotate nut.

Unless you are also commecting optional peripheral equipment (external
navigator/autepilot/color sounder), the only wiring necessary is for the
power connection and the antcnna cable,

Eﬁﬁ‘?df§§m67hé_E?fHAEJETTTEFyji@fﬁﬁkjﬁ::::;’

This machine is provided with two ports {connectors on the rear panel)
for connections to external devices:

EXT. NAV:  Input-Only-Port (SIMPLEX)

When this machine is operated as 4 display device without
using the built-in Toran receiver, external position-
fixing equipment is connected here. The data format
dcceptable is FURUNG CIF or NMEA 0183 for either loran-C,
NNSS(satnav}, Decca ar §PS.

NUTE: To use the external navigator, do not foryet to
select it on the plotter and menu screens, See
pages 28 and 57.

QUTPUT Input-And-Output Port (full DUPLEX)

Usually an autopilot or color video sounder is connected to
this port. The data format is FURUND CIF, NMEA Q183 or
NMEA 0180 (cross-track error,)

Carry out wiring in accordance with the following diagrams.

[Reference Pages) P.57 Selecting Communication Data Format
P.APB-1 @ RS-232C I/F
P.APC-1 @ 20mA Current-loop with negative logic
P.APD-1 : NMEA 0183 Formats
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AUTOPILOTS
B NME A #0183
LP-100Q ot damiei syt FAP-30 FAP-5C MACHINE
LA N EFTE N FER LT [N e
OUTELTL  {xeten 1500 LCRaN"2] e [RME A
XM25-1503 sRcmgAJg = s‘gi—m\

T0 A GRN ¢ RO H Tﬁjj:-——ﬁ 7 &= R0 H TR
I :——a ;s e B Q‘*ﬂJ‘, —C €D L - c—ax L
GND - 910 | <Wb<—— IND g o ¢ o

opPsT —‘> 3 j_i| 1 —‘1
GND —> 14

COLOR SQUNDERS

ROV 250 Seres NMEA #0183
FCV-662 TS
FMY-507 MACHINE

LP-1000

NMEA (able
. 223002|-
O I ioh z 12
XM25 rsua

- ~ o y X .. - R‘x .,_1
TH=S 1y RS (o] p— 203 ?—ktr| T e
1o ey 4R 15']. agoC R drrr
20 Hﬁ 3 /T e —— i H| L< 1 {!—- T H - 5 4.17 TY R
RO C—> 4 o —— BIK—— - C2 = TD 4~lJ:Z et x
cmo%a J:- | l
g 13
ars T—ﬁ >l]

GND —> 1

_

NOTE 1. The driving capability of this port is 20mA, and the number
of the units connectable to this port varies depending on
tneir input impedances. In the worst case where the input
impedance is 500 ohm each (specified by NMEA 0183), max. two
units may be paraliel-driven, (HIGH lTevel +4V specified by
NMEA Cl83 is ensured because the driving capability 20mA is
greater than the total load 1éemA (4Y . 500 ohm X 2 units).

2. 1f the "QUTPUT" port 1ds occupied by an auto pilot {NMEA
0130), no other device (NMEA 0183) may be additionally cen-
nected to this port even though the driving capability is
large enough.

3. "0PZ22-1 Connection Kit" (optional) is required. This kit
includes the pluyg for LP-10C0 end cnly. Use the cable in-
cluded in the options for the autopilot or color sounder.

4, Do not forget to strap a jumper between pin #13 and #14 on
LP-1000.

5. Ground unused twisted pairs. Floating wire causes noise,
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Cable: CO-SPEVV-SB-C 0.2 sg x 5 P or 04541570
Standard length = 5 m
Max. allowabie length = 10 m

Gr-300 LP-1000

DN-10 [EX7 Ay

SRCNEAIG fop

[Cir] xMzH*n?oH( ) ]F T_b K
SRINERIE-10P mzs~oya3l< z ]e oo
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i
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r 2 T
TS E} 5] :-‘__J ‘ \1;‘.»,‘\ L |

1

NMEA 0183

“M2f- o901 |
AMES-a%03F o
- g _|’_.—'—‘I Y

e

|
oy S

NOTE : 1. "OP22-2 Connection Kit“(optional) is required. This kit
includes the plug for LP-1000 cnd only. Procure the cable
senparately.

2. Do not forget toc strap a jumper between pin #7 and #8 on
LP-1000.

3. Ground unused twisted pairs. Floating wire causes noise.

9



ANTENNA COUPLER INSTALLATION

The antenna coupler unit is completely watertight when installed correctly.
It should be mounted as high as passible on the hnat, free from the
influences of nearby antennas, rigying, and masts. Since it is rarely
possible to avoid nearby metallic objects, especially on small hoats, a
compromise must he struck on most hoats.

Most skippers prefer to have their VHF antenna on the highest mast bacause
this is thetr primary means to signal a distress situation. The second
most critical piece of electronics on the boat however should he the
Loran-C antenna, and if this must be on the same mast as the YHF antenna,
at least try to mount it on a crosstree on the other side of the mast from
the VHE antenna, A separation between antennas of at least 3 feet is
needed.

Loran-C antennas can perform adequately on sailboats with transom installa-
tions, but in marginal siynal dreds Lhe performance may not he satisfac-
tory. The presence of stays and other metallic rigging can cause the
reception pattern to he somewhat more favorable in certain directions,
instead of being omnidirectional like it should be. Obviously, it i< a
real nuisance to have to point the boat in a particular direction in order
to find out where you arel There are many sailboat installations where an
insulated stay works adequately but a separate whip antenna up in the clear
is still preferabie.

Antenna siting is not all science, but neither is it ail “black magic"
either. To determine the best Tocation on your own beat it is suggested
thal you temporarily mount the antenna in a likely locatiocn and try il oul,
Later on page 36 the recommended test method wiil be given to determine if
the installation site is QK.

BAD TLACEMENT
{shroudad by stays)

Fig.5 Typical Antenna Placement
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The Antenna Coupler uses a standard 96 inch fiberglass marine "CR" whip,
which is screwed into the top fitting. (NOTE: so-called "loaded" whips
which arc much shorter than 96 inches are not suitable as a whip for the

LP-1000.)
The body of the Antenna Coupler can be mounted in two ways:

1. The bottom of the coupler is designed tn accept a threaded extension
mast (recommended height no tonger than about b feet to prevent undue
Mexing of the mast in heavy winds). The thread should be 1 inch

diameter, with a pitch of 14 threads per inch,

channel so Lhal iL may be mounted
stainless steel hose clamps pro-
See the drawing below,

2. The side of the coupler has a molded
directly to a stub mast with the two

vided in the installation material.
I Z49mm (96 inch)
1l ANTENNA
P
i
“OSE CLawe 1 |-
WH I TWORTH f —
< FINE g T - MAST(@34 ~ S0mm)
THRFAD i )
(W25-14; | E—
PIPE(@26.2mm) o7 b ‘ :
(26, 2mm} J | Fig.6
0

The Antenna Coupler ‘nit comes with the interconnecting cable already

prewired into You may however find it necessary to
display end of the cable since the connector is supplied

to the display end. The connector may not fit through holes
and It may have to be removed and reinstalled later after the

nas been routed through the hozt.

deal with the
already wired
and wireways,
antenna cable

it from the factory.

When a 4m wihip antenna (option-used in fringe reception areas) 1s used, its

installation should be as in the drawing below,
not desigred to withstand the strain of sulh d

Note that the coupler is
targe whip directly.

Instead, a mounLing plate For the dm whip must be provided, with a wire to
the antenna coupler from the hottom of the whip.

- CONNECTOR

P
%#'1- FEEDER COUPLING BOLT
(Lov-1010)

= .
b

PLATE

230mm {9 )x 1 30mm (5. {1}

M10 3w 3Us

=
e
i :
ANT. /COUPLER MOUNTING%‘L

Am WHIR ANTENNA

Fig.7
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ELEMENTARY THEORY

The word "LORAN" is an acronym meaning LOng RAnge Navigation. The basic
principles of Loran were developed during Uorld War 11, and the system
implemented during that time was known as the Loran A system. The superior
Loran C system was developed later during the 1960's and was put into

widespread service during the late 1970%s.

Loran-C is one of several important radionavigation systems in use by mari-
ners throughout the world today. Loran-C may be thought of as a medium-

range system since it usually covers out to a maximum of 1200 miles from
the transmitting station,

For very close-in, precision work, portable microwave pasitioning systems
are often employed by such users as the offshore o0il industry. and for
short range medium-accuracy work, Decca navigetion systems are used in some
parts of the world,

For transvceanic voyayes, Salellile Naviyalion and/or Omega receivers are
used to provide the sort of cearse accuracy that is suitable on the open
sea. In other words, it is rarely necessary to know your position down to
the nearest meter when on an ocean voyage, provided that you are reasonably
certain that you are within the shipping lane and not in any danger of
running aground on some nearby atoll.

The Loran-C system was designed and established to provide excellent
accuracy in the region known as the “Coastal Confluence Zone," or CCZ as it
is often called. This region extends from the shoreline seaward to the 100
fathom curve, or 50 nautical miles, whichever is greatcr.

Loran-C system accuracy is often capable of providing a reliable fix within
30 meters of one's actual position, but mere typically, accuracy of about
100-200 meters is possible throughout the coverage area. However, systenm
repeatability, that s, the ability to return to the same spot con-

sistently, is usually on the order of 20-30 meters. (uite often it is even
better than that,

Basic Navigation

The essential idea behind a scheme of positioning on the globe is that any
particular point on the earth's surface can be uniquely described by the
intersection of two lines: Latitude, girdling the earth horizontally
(laterally) and Longitude, girdiing the earth vertically.

Examine the section of chart shown next page (Fig. 8) depicting an area off
Yokohama Japan. Une can see the parallels of Latitude running East and
West horizontally, and the meridians of Longitude running vertically MNorth
and South. Overprinted on this chart are so-called Loran-C Lines Of
Position or TD's (Time Differences) as they are more commonly known,

(We'11 get into why they are called TD's later; suffice it to say for now
that a Loran-C receiver will give you these numbers and that you can use
these numbers to find your position.)

Note that the TD lines run at a variety of angles with respect to the Tines

running North/South or East/West. They are in fact actually curved lines,
segments of hyperbolas, but this is difficult to see on this small section

12



GRI;9970(x)
30 - 37000

Fig.8 Loran-C Chart off Yokohama

13



of chart. These TD lines are labeled with numbers in units of microse-
conds on the outer edges of the chart. The spacing hetween adjacent Ti's
will vary depending on the scale of the chart as well as the section uf
geography being covered. fon't worry about these details just yet, hut
note that in this particular example the spacing between adjacent TD's is
either 100 or 200 microseconds.

Just note that for any one position on the chart (that is, at any one Pare
ticular Latitude and Longitude) there is at least one pair of Loran-C TN's
Lhat cross each other. There may in fact be more than aone pair of 1U's
that cross each other at our one point of interest. Some of them may give
you better accuracy than others., Again, we'll delve into that in more
detail later.

As an example, let's find a point on the chart and compare the position
both by latitude/Longitude and by loran-C T's, At a Latitude of 33
degrees, 5z minutes North and a Longitude of 139 degrees, 35 minutes Fast
you should find the Southeast corner of Mikura Jima Island, This position
corresponds to the crossing of the two TD's lines of 36800 microseconds and
60600 microseconds. Note that a third TD cresses this position also, but
that the exact line isn't printed on the chart explicitiy--it is necessary
Lo interpolate between lines that actually are printed in order to get this

D, and by so deing we would come up with a TD of approximately 17750
microseconds.,

Now, Tet's consider in more detail the way lLoran-C actually works,

How Loran-C warks

The Loran-C system is a “"pulsed" system whose fundamental assumption is
that the speed of propagation of a radio wave is constant anywhere in the
area of coverage of the system. This assumption is actually subject to some
corrections, but we will assume for the sake of this discussion that the
speed of a Loran-C sigral is actually constant.

Since distance, time and speed are all related, and since we have assumed
that the speed of the signal is constant, if we can devise some means to
measure the time that it takes for a signal to arrive from a distant
transmitter, we can easily calculate the distance the signal has travelled
to get to us. Thank goodness for modern electronics, for it provides means
for making very precise time measurements, down to the order of tenths of
millionths of scconds.

%
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A simple Loran-C system is shown in Fig. ¢, consisting of a "master"

transmitting station and two "slave" stations. This is the simplest con-
figuration used. 1In practice, most of the chains in the world consist of
three or four slave stations associated with cach master, Note Lhat the

lines drawn connecting the master and each of the two slaves are known as
n e i
baselines.

To illustrate the basic 1dea behind the Loran-C system let us take a simple
case, where the boat with the Loran-C receiver is located on one of the
baselines and is in the middle between the master and the slave. If the
transmitters were both to transmit simillaneousiy, the time taken for the
signals from the master transmitter to arrive will be the same as that for
the signals from the slave to arrive, In other words, the difference in
arrival time will be zero,

[f the boat is moved so that the time difference of signal arrival from
master and slave s kept constant at zero, then the plot of these maverments
will be a straight line hallway netween the slave and the master stations.
This Tine will be perpendicular to the baseline. The Tine of constant time
difference is known as a Line of Position, or L0P for short.

Uther LOP's can be yenerated for conditions where the time difference isn't
exactly zero, and these LOP's will form hype~bolas rather than the straight
line in aur simple case. {Radio navigation systems such as Loran-0 are
often referred to as “hyperbolic navigation" systems for this reason,

If the master and its associated slaves were all to trapsmit simultaneously
on the same frequency, the recciver would nol be able Lo distinguish which
station 1t was listening to in the resulting uproar. The stations there-
fore are arranged to transmit in a specific sequence of pulses, with VEry
precisely defined time delays between the transmissions. So, for our
stmple case above where the LOP is in the middle of the haseline, the time
difference is no longer zero, but is some specific value of TN,

The receiver's job is to use the sldrt of reception of the master signal as
a reference time to start its internal stopwatch, When the start of the

slave signal is detected, the receiver in essence stops its internal stop-
walch, notes the time difference, and displays it to the opcrator as a TD.

In order to determine where one is located on any particuiar Line of
Posilion, another LOP is needed to intersect the first one, The Loran-C
receiver thus musL track more than one slave at the same time. Most modern
receivers are capable of tracking all slaves available in the chadn simul-
taneocusly.

The interval of time between the start of the master transmission, the
series of slave transmissions and the next master transmission that repeats
the whole sequence is called the firoup Repetition Interval. ar GRT. Each
Loran-C chain in the world has a unique GRI assigned to it, and even though
all Loran-C transmitters work on the same frequency (100 KHz), they can all
be sorted out by GRI.

You will remember that the Time Nifference's (TN's) are measured in micro-
seconds {millionths of a second). Further, the designers of the Loran-C
system have assigned an identifying letter code to each slave station in a
chain, These are called either X, Y, W, or 7.
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Now Took back at the secliun of chart in Fig. 8 that shows part of the area
near the coast of Japan. You can now better appreciate why the TD's are
labeled as they are. The GRI in the label comes first, then the iden-
Lifying code Tletter, and then the time difference in microscconds.

Your Loran-C receiver is considerably more sophisticated than the simple
TB-only receivers we have been describing here, It is capable of computing
Latitude and Longitude directly from these TD's.

This is a complex calculation, and again the fundamental assumption made is
that the velocity of propagation of the siynal is counstant. White this qs
true for propagation over seawater, the velacity is altered s1ightly when
the signals travel over land. Over land, the velocity is affected by such
factors as the conductivity of the soil and the features of the terrain.
These effects are all Tumped together under the title of "Additional
Secondary Factors," or ASF, These factors cannot be modeled exactly in the
TD te Latitude/Longitude mathematical conversion.

The LC-90 howevar has TD offsets built-into it, describing deviations from
the ideal grid. The offsets were actually measured at sea. The LC-90 can
automatically take these warpages intno account to give more accuratc com-
putation of Latitude and Longitude than can a receiver without this automa-
tic ASF correction,

flcte that the TD grids on a Loran-{ overlaid chart can be shifted when the
chart is printed and thus compansated to Lake care of actual observed
readings from the field. One should still be careful when using
Latitude/Longitude numbers dircctly from a Loran-C receiver, especially
when near land since this is where significant errors can occur. {Note
that the charts don't even show Loran-C grids over inland areas because of
the extreme distertions in the lattices over land.} Also. Loran-C is not
meant to be used in harbors or ports since these are usually surrounded hy
land masses.

Well, enough theory for now. Lel's yel down to how you actually operate

your new machine, Some advanced concepts and further cautions on the use
{and misuse) of the system will be given later.
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THE LP—1000 BASICS

The LP-1000 is basically a rather simple unit to operate, although at
first glance it may be a Tittle intimidating to someone who has never
used a Loran-C navigator or computer-aided machine. Try to operate your
own machine as guided in this section, and you will find the operation

is guite simple once you become acquainted with several rules of
nperation.

This section also presents basic ideas of navigation. After having

finished this section, vou will surely feel like sailing out with your
new machine.

Keyboard Descriptions

A1l the operations of this machine, except far the screen brilliance,
are carried out through the keyvboard.

Screen brilliance is adjusted with the knob which is located below the
CRT. When the knob is turned fully CCW (cTick point), the machine
opcrates in the economy mode i.e., the CRT 1s turned off completely,

but the internal electronics continue working.

——+—— Dimmer

Y EVV_—F&“FJ }— Power-on/off keys
| EEIGT
| EEE
| [zded (o] | - Data entry keys
FIEE
} Presentation mode keys
| Bae
’ | — Plotter-related keys
|| i LW 1 A

1 IV\ BN l
; b=

~g
O3 J

»

N Brilliance control

Fig. 10
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Hit of any key is followed by a short beep for acknowledgement. And,
when an illegal key stroke is detected by the machine, a low-pitched beep
is released.

The following tables brief all the key functions. Dg not worry if you
do not understand some items. Detailed explanation of each key function
is provided n the later sections.

Power-on/off keys [PWR], [OFF]

Power-on procedure

When [PWR] is hit, (1) power is applied to the machine (2) a beep is |
released, and (3) the self-test is conducted. If ng fault is detected,
self-test results will be presented as shown left, and a little later
the monitor screen will appear as shown right. Now you may start oper-
ation!

Self-test Screen Monitor Screen
GBI 24187 MAV I e [T CRTN
U 15 30 |
STARTUP STATUS TO1: 36378.6
, TDZ: 50112.3
RAM SYSTEM AREA @ QK e -
AST LN [N i
RAM USER AREA @ OK Made = Ay TR
T L 3 ik
I somis o POK cno cor
ROM 1 NO.225-0101-104 MASTER = os L
ROM2Z NO.225-0101-204 hoE
— L= ¢ [
NOW STARTING UP! PLEASE ENTER 40 VAL FEOM 16
TO 30 MICRC SECONDS.
CORSECT MASTER o +00 MICR{ SEC7

| ﬁig. 11
NOTE: When "MEMORY ERKOR" is presented on the bottom line of tha self-

test screen and the monitor screen does not show up, cenduct the
operations on page APG-1 (end port of this manual}.

Power-off procedure

To turn off the machine, hit [OFF] while pressing [PWR]. (This

arrangement prevents unintended turning-off of the machine, }

Even when the machine is turned off, all the information {(including the
plotting picture and the various data which you entered) are kept "alive"

in the machine. Therefore, you may restart operation with the came con-
dition when the machine is turned an again.

CAUTION: Engine ignition generally causes considerable fluctuation of
the supply voltage and may resull in erratic operation ot
this machine. Start the engine with the machine turned off.

Keyboard dimmer [DIM]

Every hit of this key alternately turns on and off the keyboard back-
Tight.
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DNata entry keys

(01, [11 --- [91 (Numeric keys)
These keys serve to input numerals.
[SFT1 {Shift)

The keys with small alphabets marked on them may be used as alphabetic
keys. If you want to input an ID code (3-digit identification code

of data) with alphabets, hit {SFT]. The "SHIET® indication will appear
at the lawer right corner of the screen, and you may input alphabets

by hitting those keys.

To return Lo the normal key mode hit [SFT] again, and the "SHIFT" indi-
cation will disappear. Note should be taken that SHIFT is auto-
matically cleared when [ENT] is hit.

[(?2  (Polarity changeover)

By hitting this key, you may change the polarity of the datum (LAT/LONG
for example) which you have input with the numeric keys.
(+ «> - NORTH <« SOUTH, WEST <«» EAST)

[CIR] (Clear)

When you have hit wrong alphanumeric key{(s), you may cancel the datum
by hitting [CLR].

Hit of this key also silences the alarm.
[ENT] (Enter)

After having input a correct datum with the above-mentioned keys, hit
LENTI, and the datum will be formally accepted by the machine.

Plotter-related keys

(=371, [34] (Chart scale changer keys)
Depression of these Keys expands or shrinks the chart scale.
[T4] (Cursor presentation on-off key)

Every hit of this key alternately turns on and off the cursor "+"
presentatioun,

(1, [71, [, O[3, [4], [, (<3, [x], [CTRI (Curscr/chart shift keys)
You may shift the cursor "+" gn the chart by pressing these keys.

If the cursor presentation is turned off, depression of thesge kevs
scrolls the chart on the screen.

[EVT]  (Event)
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B i
Hit of this ey puls an f»i&f rack ot Lae cursor or on the ship's LAT/ |
LONG positien. You may aisg put a waypoint at the cursor pesition. j

WPT (waypoint) and Event Marks

In navigational terminology, a particular Tocation is known as a
"waypoint" whether it be a starting peint, a destinatinn or an inter-
mediate point on a voyage. You may register up to 99 waypoints in
various ways (explained on page 41), and may use sgme of them for
navigation.

As for the event mark, it is a reference mark which is put on the chart !
screen electronically when some event is encountered during navigation.

Hand1ing Memory Cards (opticnal)

Notches: This side is down.
/ —- . .

“Labei: This side is up.
Flip down the lid, and insert the card

into the s1it gently, leaving about an
inch of the card end outside of the drive.

There are twn type« af memory cards:

ROM (Read-only-memory) card

Usually a coast 1ine 1s factory-recorded, and it may be called onto the
screen,

RAM (Random-access-memory) card

This type of memory card is utilized to save ship's course Tine/event
marks and waypoints which were created during cperation. The contents
may be reloaded on the machine.

The memcry card should be inserted into the memory card drive (located
below the CRT) with its jack end facing forward and the notch side down.
A< the memory rard receptacle is very delicate, dn not apply excessive
force when inserting a card.
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If the operation which involves a memory card is done without inserting
a card properly, <NO CARD!> will be presented on the lower part of the
screen.

Handling Precaution on Memory Card

1. To prevent data destruction of the RAM card, turn on ar off the
machine with the card pulled out from the drive.

7. Do not leave the card in direct sunlight. Do not place it in hot,
wet or dusty environment. Keen it away from clectrified material.
(Do not put it in a plastic bag, the pocket of a nylon Jjacket, etc.)
Keep the card-edge connector clean.

(€8]

- Do not strike, bend nor disassemble the card.

4. A lithium battery in the RAM card preserves the memory contents for
about 4 years. To ensure important information will not be lost,
record on the card the date of purchase, and transfer the card
contents onto a new card well befare the expiration date of the
battery. (To copy card contents, load the old card centents onto
a memory partition, and save it onto the new card. See page 50.)
{The built-in battery can not be replaced.)

Three Presentation Hodes

Three types of presentations (PLOTTER, MONITOR and MENU) are avallable
with this machine, and they may be called on the CRT at any time by
hitting [PLTI, [MONT and [MNU] respectively.

[Plotter screen | (71

NUTE 1. If this is the first Lime for your machine to be operated after
installaticn, ship's position may not be fixed even if you turn
on the machTne. But do not be worried, This is because a spe-~
cial aperation (inilial operation mentionad on page 35) has not
been done,

[n this case, it might he hetter to skip this and the next
sections and start reading from MENU TREF & TINTERACTIVE
OPERATION (page 30). Return ta this section again after having
finished the initial operation on page 35,

(Ory, 1 you are anxious Lo kiow *he hasic part of this machine
s00n, continue reading Lhis sectinn straightTy. Note however
that several items may not he presented on the screen,)

2. MWhen you cali up the pictter screen for the first time after
furning-on of the machine, ploit ing operation cannot sfart Tmme-
diately, i a_, ownship mavk will Temain &L"fhﬁ'§ﬁfﬁéﬁ"dﬁnter. o
Wait until "SIG.ERR" disappears Fram the top right corner of
the screen and the LAT/LON readonts become reasonable. (These
signs indicate that the built-in Toran receiver has Tocked on
the loran signal.) Now hit [PLT] again, and plotting will
start. This arrangement prevents the screen from being
filled with rendom plotting marks before the machine starts
position lixing,



Interpreting the plotter screen (graphic marks/1ines)

o= oo % Eyent mark in use
L {selectable among X, Y and A)
|

08122187 TP S0N00 1M ]LRN

09 30 50 o MAGY
e . S - _L J2° 2% . LN

135723 1k

Marks on plotter screen

® Oun ship (bTinks)

Y o |
T '1_"'J % Cwoz

. . Waypoint (WPT) with ID

4

-
. | N
-l
2 608 g j: Event marks
|
: WO CAT W02
DR et -
" Coast Tine ' Coursc line Route with IC
called from —
ROM card.
Fig. 13
ROUTE

In many cases, a voyage from the origin to the final destination
involves scveral coursce changes, requiring a scries of waypoints which
you navigate to, one after another. The sequence of waypcints leading
to the final destiration is called a "route."

FROM WPT & TO WPT

As mentioned above, navigation is achieved by passing over waypoints
one after another. The waypcint which you are presently sailing for is
called the "TO WPT" and the one which you have just left is called the
"FROM WPT."

In most short-range navigations, we leave the origin and sail to the
destiration straightly without making course changes. In this case,
FROM WPT is the uriygin, and TO WPT is the destination.

L i e mm m
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Interpreting the plotter screen (text)

* Event mark — =

, r* Course-plotting interval
(selectable /among

(selectable among five.)

X, Y, A) ,
i ! ~* Navaid in use
Date &  Chart ‘ - (Selectable among Internal Loran, External
time scale . ‘ Loran, NNSS, Decca and GPS)
DBI2GIRT CUZSO0GO 1 L MIN [ LAaN )
52@550 . |‘L macy |————Correction status
SN R % Ship's position tn LA or
S 12.9KT . . .
i //) 12 e- in time difference #
A e 274.5NM
/rj wor e \\ JTESPD (MSM) or VTD (MY
- T Car T O| k\ "\\ * HOG or BRG #
. | wou_t* W% RNG or TTG #
g ; S B

- ,f i L~ Water depth #
340 R R ‘““Water temperature #
" a ‘ ‘ C ‘ (Cotur sounder connection required.)

00/ o~ -

! i : Ts0R —
e 1 . | e XTE

NOTE: Tne chart scale indicated an the top line is for reference
anly; it is not intended for strict use.

* may be selected. # may bec magnified. (See P.2G.)

Fig. 14
5PD:  ship's speed VID: velocity-to-destination
HDG: ship's heading BRG: bearing to TO WPT
RNG:  range to TO WPT TTG: time-to-go to TO WPT

L.ER: course errgr

HDG discussed here is the ship's moving direction which is calculated
through position fixings. HDG i< not always equal to the ship's bow
direction, which is typically measured by using a compass. This is
because the ship can be moved off the bow direction due to current,
drift, wind, uneven load condition, etc. Imagine an extreme case where
your DeAt is stationary and is drifting to starboard with the how

directed to north. The compass reading would be zero though your hoat
is moving in a 90° direction.

SPD is the ship's true speed measured in the above-mentioned HOG direc-
tion., This value 1s alse calculated through pesitien fixings. Thus,
SPD s the ground-tracking speed. It should be noted that the speed
which is measured by a speed log is the water-tracking speed in ship's
fore-aft. direction. The log indicates the true speed only when the
water 1s still and the ship is moving exactly in the bow direction.

The deflection of HDG from the TG WPT direction is termed C.ER {Course

Error). See the left fiqure on the next page. If negative C.ER is
indicated, the TO WPT is in the port direction. Unless the sign "-" ds
given to the C.ER indication, the TO WPT is to the starboard.
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5PD may be broken into two components as shown in the right figure
below. 0One is the component which serves to carry the ship toward the
TO WPT, and is terwmed VID (velocity-to-destination). The other is the
component which is at right angle to YTD and does not go to the destina-
tion. When HDG exactly coincides with the TO WPT direction, i.e., C.ER
is zero, YTD gets equal to SPD and the invalid speed component becomes
zero. As C.ER increases, VTD decreases and the invalid component
increases. When the boat is getting far from the TO WPT, negative VTD
is presentaed.

TTG (time-to-gao) is obtained by dividing RNG {range to TO WPT) by VTD
at the present momant. When the bcad is getting far from the TO WPT,
negative TTG is presented.

N & . -
1 p° i N
, N A
—e & 0 e/ @
e o e A
e e 7 Y e €
TK\\ e \;41\HUG 7
// SN This component of 4 \\.,f”
P ,/‘ SPD serves to carry-pg g*a,ﬂ’
A the ship to TO WPT. o

=
v~4<—

'l._.i:l \
E %

m

|

I

m

This component of SPD
rarrys the hoat off course.
Fig., 15

"SIG.FRR"(signal error) & "RCV.ERR"{data link error)

Unce the internal Loran has locked up, “SIG.ERR" rarely appears on the
screen. the meaning of this sign is that the loran signal is received
with unfavorable condition and the ship's position currently indicated
may be unreliable.({Deatiled description is given on page 53.) The
external navaid can also cause this message provided that positicn data
is fed with Furuno CIF format.

Un the other hand, "RCV.ERR" appears when this machine is used as a
plotter for an external navigator but position data is not coming in,

XTE {Cross-track error)

On a voyage between FROM WPT and TO WPT, a <traight line drawn hetween
the two points is known as a "track." It could just as well be termed
the "intended track" because although it is the user's intenticn to
follow this course faithfully, in reality, he never can do so perfectly
due to wind, current, etc.
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The amount which the boat is thrown off the interded track is termed
the "cross-track error," and is presented on the Tower part of the
screen along with the wheel-steering instruction:

{Ex.1) T]U WRT

. <<< ~~Steering instruction

(Steer left!)

1.23R-—~-1r

(Ship is deviated to
"R"ight by 1.23 NM.)

g ! e v . . .
(Ex 2) ? e >> ‘*——”"*"—Steermg instruction

{Steer right!)

B vt 032L-- —— o Xt

(Ship is deviated tg
‘ "IMaft by 0.32 NM,)

Fig. 16

As detailed on page 47, you may set a safety-lane on both sides of the
irtended course. And, the number of "<" or ">" mark indicates what
percent of the lateral lane width the cross-track error amounts to,
Une point of the mark equals one third of the lateral lane width,

T Wk |
|
[

|
» | »

Fig. 17

When the ship 90es outside the safety-lane, three points of the marks
dppear and an alarm is released. (The Morse-coded audible alarms are
".. _-"(R) for STEER RIGHT and "o _.."(L) for STEER LEFT, Be careful
not to confuse them.)
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Interpreting the piotter screen (cursor)

When
presented.

- Bearing/range

Cursor position

to cursor from present position,

[+/#] is hit, a cursor "+" and following data are additionally

08i2Li87 17250000 1 D MIN LLRN
09:30 "0 | MAGY
N T4 23. 15N
Iy £ 135723 15E
\ 25t
40 . I 234.5NM
[ 168" ) B.2FT
228N wee 23.5°C
4 R DDD-.....‘.._
( Cat .- o
2w B 55 g . - Cursor
; I
i) D I
A + =
34 A
o,
WU P
2.60R
135° 2w |
Fig. 18

Bual page plotting

This machine is provided with two pages of plotting pictures, and either
page may be called on the screen. To switch the page on the screen,
simply nit [0 1.

The two pages are essentially equal to each other, but note that a dif-
ferent section of a chart may be projected on the CRT with a different
scale (by using arrow and [2XJ/[247 keys) as shown below. It may be
advised to use one page with a large scale to grasp the general
situation occasionally.

chart \-k N B
. ; i CRT

—
Pages k\\ and 22 are alternately projected on the CRT by hitting
(41,

Fig. 19
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The plotter screen will be the most often-used mode, and the following
operations may be conducted here,

(1) Turning on-off the cursor presentation., [+/P]

=241, E24]

{Z) Changing the chart scale.

If these keys are depressed with the cursor presenteds on the
screen, (1) the cursor-pointed location (LAT/LON) becomes the
screen center and (i1) the chart expands/shrinks.

If the keys are depressed without the cursor, (i) own ship's L/L
becomes the screen center and (i) the chart expands/shrinks.

T e e e

e —————

(3) Shifting the cursor ar chart. [41, 071, =1, [0, [v], [#], =1, [\]
& [CTR]

~~crolling Chere e

When the cursor is absent from the screen, depression of an arrow
key scrolls the chart on the screcn. Hhen the charl stops shifting
and beep is repeated, reiease the key and depress it again, The
chart will be scrolled further.

For the automatic scrolling due to the ship's movement . see page
APJ-1.

R — ]

~ACTRT

IT LCTR] is nit with the cursor presented on the screen, the LAT/
LUNG of the cursor becomes the screen center.  (The cursor itself
remains at the same position on the screen. )

If [CTR] 45 hit without the cursor presented, the own ship position
becomes the screen center,

(4} Putting event mark or waypeint on the ship's position or cursor
position,

ent mark & waypoint
Turn on or off the cursor presentation. If the cursor is pre-
sented, the following operations will put an event mark or waypoint
on the curser position. If not, it will be put on the present
ship's position,

L. Hit [EVT], and the machine will prompt you te enter an ID
(identification code) on the bottom line of the screen.

Z. To put an event mark, just hit LENT] without hitting any other
key,

IT you want to put a waypoiat, enter an alphanumeric 1D,
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Erasing evert narks

To erase an event mark, (1) move the cursor onto the intended
event mark and (2) hit [CLRI.

i

You may erase all the event marks. See P.APL-I.

Choosing item indications and parameters

The fnllowing items. which are presented at the upper right corner of
the screen (with "*" marks on Fig. 14), may be chosen as instructed
below.

* Event mark
* Course-plotting interval

You may choote an interval ameng five which were registered
beforehand {detailed an page 40).

* Navigator
You may choose the Internal Loran or External Navaid. (One

external navaid should be selected beforehand among Ext. Loran
NNSS (satnav), Decca and GPS. ©on P 57.)

L

Ship's position (in LAT/LON or in time differences)
SPD or VID
BRG or HDG
RNG or TTG

L

[Mrocedure]

(1) Every hit of [SFT] lights up the character indication item by item.
Hit [SFT1 until your intended item Tights up. If you want tn uce
a different event mark for example, hit [SFT] to light the event
mark indication on the top line,

(2} Nouw, you mdy change Lhe item by hitting [{7]. {In this example,
every hit of [{7] will change the event mark among "X", "Y", and

Il/kll .)

(3) After having changed the item, hit [CLR] to return to the normal
indications of the item. (You may omit this step as the
inducations become normal automatically in 15 seconds.)

Changing character size

The indication of the above-mentioned items (# mark in the same figure)
may be doubled in size by:

(1) Select an item with [SFT] in the same manner as ahove.

(2) Now, you may magnify the item indication by [3< 1, or return it to
the normal size by [M].

(3) Hit [CLRI. (you may omit this step.)

28



[Monitor screen] [MNT]

Detailed navigational

alpha-numeric data arc presented as shuwn below.

Date & Time Page ID
08124187 NAVI: 4 - 7D CRIN
05:15:53
(AT - 377 49.01° N
Q ’
on 1227 21.52" W
NAY 1 (ROUTE 1D =ABC) 090 —= 100
ANG - 2.98 n.m.
TG : 29 Twm
BRG : 36° ViD= 11«7
HDG 58° SPD = 1.3kt
CEr: =22°
nEP = S80FT
a .
XTE 2.65R MP= 23.4°c -

Ship's position

l LAT/LON cor TD's is presented
j dalternately at every hit of [40]

F(Route ID)FROM WPT-4TO WPT

1
|

I
} Nav. data

7~ (explained on page 23.)

|
Water depth

__L_l& Water temperature

J

With the above screen presented,
present pasiticn by nitting [EvT],
Bear in mind that navigational dat
"NAV" (Navigation)
above screen indicates that "NAY"
[«] and [+] are ava'lable for page change.
page will be presented as shown below.
page alternately.)

you may put an event mark on the ship's

a are presented over two pages,
andg "TD CRTN" (TD Correction).

The top Tine of the

page is presently sclected and that
Hit [=], and "TD CRTN"
(Hitting [MNT] also changes the

 PLEASETENTCR '+ VALUE FAOM 10 0
TO 30 MICRO SECONDS.
| CORRECT MASTER :  +08 MICRO 3EC 2

-~

08124187 NAV D <[> |TD CRIN]
09:15:55
T01: 36378.6
TDZ2: 59112.3
CasE T onT T I
MAGY TAUTOY TRE. D000
P TB-LL oFe o Tl T
 TsnR T T 'j‘.‘r*"-—/ e
MASTER = 39 2o e
! 01 = 99 0 :
. Toz= a3 0 |

}'Same as NAV page

5
|

r Time differences
J

-t-Loran sig. status and prompt

“for correction data entry
{page 59)

1~Lorrection status

{(page 51)

T You may enter TD correction

values, (page 51)

Fig., 21
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[ Menu screen ! [MNU]

Various data may be entered through this screen, and the method Lo
communicate with this screen is described in the following section.

Menu Tree & Tnteractive Operation —

Virtually every navigaticn function conceivable has been programmed
into this single unit. llowaver, yuu nmay rest assured that operatien 1s
rather easy thanks to the chject-oriented, systematically structured
menu system.

The MENU LIST starting from page 61 shows the entire menu structure,
but only one part of it is sampled below. This section shows you the
operational concept, referring to this sample. At this stage, it is
not necessary Lo understand the meanings of the technical terms
presented on the screen. Simply learn how to communicate with the
machine.

[MNUT  {"START" is here!)

DATA TO BE ENTERED
— WPT
— PLT
57447[1] atore track & marks into partition ..... PARTITION#
— [2] Recall track & marks from partition .... PARTITION#
— 3] Plot interval preset ....oviivrvnrennn.. DATA#
! /Ii: [11 hy t1:me ........................ TIME
' 2] by distance «.ieiiiininnanan DISTANCE
L——‘[B] Display LAT/LON grid ..., ON or OFF
— OPT
= ALM
— CLC
INIT
—ASF

(1) As shown above, there are seven sub-menus (WPT, PLT, OPT, ALM,
CLC, INIT and ASF), and the first step nf the dialogue is to
call ycur intended sub-menu on the screen. If the plotter or
menitor screen is presented, hit [MNUJ. Now you will see gne of

the seven sub-menus on the screen. The following figure shows
sub=menu PLT,
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(2)

(1]
2]

L3

WPT

08724187 & P BACKWARD ¥ I FORWARD
10:27:42

(% PLOTTER FUNCTIONS % )

STORE TRACK & MRKS INTO PARTITION
RECALL TRACK & MRKS FROM PARTITION

PLOT INTERVAL PRESET

LT NM 1 MIN, 10 5EC.

©0.50 NM 1.00 NM
MARK FOR EVENTS
MEMORY PARTITION TYPE & FRASE
e00% 3 NOW
SCALE AT ARRIVAL
1110000 ‘OFF’
CHANGE SCALE UNIT (NM 110
RANGE
DISPLAY LAT/LON LINE
ION’

==CHOOSE MENU==[F]

PLT OPRT ALM CLC INIT

= --— Item-choice keys

I .
On-menu items

{(Sub-menu)

<« Prompt line

ASE 17 Main menu 1ine

Fig. 22

Look at the main menu on the hottom line.

Seven sub-menus are presented there
sub-menu PLT is now on the screen.

on every sub-menu screen.

"WPT PLT OPT ALM CLC INIT ASF"

Abbreviations of the

, and only "PLT" is 1it since
such a main menu Tine appears

When the main menu is presented on the bottom line as shown above,
you may call one of the sub-menus by hitting [«] or [»]. (Hittings
of [MNUT also select a sub-menu.

WPT

PLT ;

aPT
ALM
CLe
INIT

ASF -

In this excercise operation
"PLOTTER FUNCTION® screen b

: Waypoint

Plotter funclions

: Options (=memory card)
+ Alarm

: On-screen calculator

: Imitial operation

sub-menu is presented,

Additional Secondary Factor (=various corrections, etc.)

» we will enter a plot interval. Call
y hitting [<J or [->] if a different

Notice that you are requested to choose one of the on-menu items

and enter its item# on the prompt line,

choose

"4 : BACKWARD v : FORWARD"

The keys which serve to

an item are indicated on the top line.

When the above indicaticn is presented on the top line, you may
choose one of the on-menu items by hitting [+ ] or [+ 1] and
then [ENTI.
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(3)

Item choice by numeric keys

Instead of nitting [ 1 or [ ¥ 1, you may directly input your

%intended item number on the prompt linre by hitting a numerical
i key. In this case vou need not hit [ENTD.
i
Hit {17 or [4] until your intended sn-menu item indicaticon ([3]
PLOT INTERVAL PRESZET for example) is 11t, and finally nit [ENTJ.
08174187 &0 BACKWARD T FORWARD
10127042
% PIOTTER THNCTGNS % )
CMPKS S NTO PARTITION
o MRES FROM 2ARTITIGH
TOMIN TOOAAIR
100 MM
_ GNCOTYRD L ERASE
EISSE! MW
(b SUALS AT JRRE VAL
[ERIRIOIEH OFF
(8]
== CHOOSE MENU==17]
WeT  PLTl 9PT AalM LG INIT O ASE Fig. 43
When [ENT] is hit in the preceeding step, lower-Tevel menu which is

related to the chosen item will be displayed.

ORI2L:B7T AT BACKWARD 7o SELECTION
(3280372

% PUOT INTERVAL PRESET %0

NCOT o 2050 NM

NOL T 11 MIN
N 1AM
NGLA VLY

NGLS T 30 SE

(0L MAY ENTER 5 KINUS UF LATA BY
SIME T OR T DISTANCE . PREVIOUSLY.
SLEASE CHUOSE ONE OF TRESE ON THE
PLOTTER SCREEN BY (9Fi] & [47D,

CHOOSE ~NOQ, 2 [007

AL M oL MY

-
e
-4

weT [Pl @
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(4)

?n this example, you now stay at the point in the menu tree which
is pointed to by "# " on page 30, and the screen should be
something 1ike above.

Again, choose one of the on-menu items by hitting [§1 and [ENT].

"4 : BACKWARD ¥ : SELECTION"

When the above indication is presented on the top Tine, you may
choose an on-menu item by hitting [y ](or numeric key) and then
[ENT]. ,

If [A] is hit, the pre-presented screen will be restored, i.e.,
you will be taken back to the preceeding point in the menu tree.

LENT] & [CLR]

As you hit [¥] or a numeric key, a numeral will appear on the
prompt line. But, note that it is not really entered till [ENT]

is hit, and you may cancel the numeral by hitting [CLR].

If [ENT] is hit without hitting any alphanumeric key, the existing
datum/function do not change, but the prompt 1ine will change to
the next item. (You may omit an entry item by hitting [ENT] only.)
If any data is presented on the prompt line before you hit keys,
you may enter the presented data by hitting [ENT] only. If you
want to change the data, clear it by [CLR] and enter a new data.

When item-choice operation is conducted in the above-mentioned
manner, you will arrive at one of the ends (bottoms) of the menu
tree where you can enter data.

The following is the example of the "data-entry" screen which
shows up after the following item-choice sequence.

[MNU]
PLT (Plotter functions)
[3] (Plot interval preset) These were done in the preceeding

[2] (No. 2 interval) steps.
[1] (by time) wevviiininnennnn.. TIME
Path List

In order to call a "data-entry" screen and enter data there, a
series of item-choice operations are required. Description of the
item-choice sequence, such as the one shown above, is referred to

as PATH LIST (or simply PATH) in this manual.

Item choice operation is conducted by hitting arrow keys or [ENT] as
mentioned before. However, descriptions of such routine key stro-
kes are omitted in the path Tist.
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NAVIGATING WITH LP—1000

In the preceeding chapter, the basics of the LP-1000 were presented.
Now, let's see how it is used in the actual operation.

If you are using the machine for the first time, there are routine
works which should be conducted in order. This chapter explains those
operations step by step.

Initial Operation

If this s the first time for your machine to be operated after
installation, you must conduct the folleowing five steps in order and
wait for 10 minutes, The built-in notch Filters will acquire and lock
on the interfering signals in this period. As the built-in loran
receiver may be tracking the interfering signals, turn off and on the
machine. MNow interfering signals are eliminated hy the noteh filters,
and the loran receiver can lock on the Joran siynels without fail.

EVEN IF YOUR MACHINE HAS BEEN INITIALIZED, YOU MUST CONDUCT STEP

(2) PRUVIDED THAT YOUR BOAT HAS MOYED MORE THAN 60 MILES WITH THE

\ MACHINE TUTALLY TURNED OFF.

1) Path List: [MNU]

INIT

[71 A1 memories clear

With the ALL MEMORY CLEAR screen presented, turn off the machine. MNow
all the memory contents have been cleared. Turn on the machine, and set
up various parameters newly through the following steps.

"%’( )} Path List: [MNU)
INIT
{1l lﬁjﬁjﬁJAEAIJElJU{SettﬁﬁﬁA"" LAT, LON

Enter estimated ship's position (allowance +1°). The pasition
registered here is referred to by the machine at the first-time
position tixing after power-on. As this data is replaced by loran-
fix automatically, vou may neglect this operation from the second-time
turn-on. (If your boat has moved more than 60 NM with the machine
totally turned off, excluding cconomy modc, this operation is must.)

Path List: [MNU]

INLT
[2] GRI & TD1/T2 setting
[1] Ruto o . GRI, TD1, T2

You need not enter GRI, TD1 nor TDZ if you Just select "Auto" mode,

The best master/slave combination for position fixing differs with
respect to sea areas. UWhen "Auto" is selected here, the machine will
search for the best one for the above-entered LAT/LON cocordinates.

Once the best combinpation is found, the machine locks on it until the
combination is changed manualiy or the machine fs turned off. So long
as "Auto" 1s selected, this sequence is initiated automatically at every
turn-on of the machine.
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O824 (RT ML RACKWARD VO SFLECTION
0130

(% PLOT INTERVAL PRESET %)

NOT ¢ 9.50 NM
NQ.Z T MIN
NO.3 10 NM
NO.4 S MIN
NO.5 310 SEC

THE RAMCE FROM & SCEC, TC 00 MIMN,
[S AVAILABLE FOR TIME PRESET.

THE DATA LESS THAN 1 MIN. IS A
MULTIPLE OF 5 SZCONDS.

~NQ.? SELECTED -
O_ MIN __SEC?
WPT OPT  ALM  CLC  INIT  ASF

Fig. 25

Now, you may enter a new plot interval in "NO. 2" position {11 MIN
is preset now) by hitting numeric keys and [ENTI.

To return to the plotter (or monitor) screen, hit [PLT] {or [MON]).

Or, if you want to continue plot interval preset, return to the
pre-presented screen by hitting [£3 (BACKWARD),

[PLT] & [MON]

Hit of [PLT] (or [MON]) instantly takes you back to the plotter
(or monitor) screen from any point in the menu tree. These keys
may be utilized when you want to cscape from the menu screen.
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As shown on the table on page 59, the larger the SNR value, the
better the signal quality. The maximum SNR value i< "99."  For
test, it is important that vou have at least one statiun whose SNR
is less than 99 so that you can easily observe any small degradation
of SNR as various machines on your boat are turned on one by one.

It at least one station exhibits an SNR Tower than 99, you may skip
the following step and proceed to step 3. Before doing that
hawever, write down the SNR values for the three stations, pre-

ferably in the back of this manual so Lhdl you will have a permanent
record of SNR values.

Otherwise, go to step 2.

In the extremely unlikely situation where all three stations have
SNR's of 99, you must manually select a statior for lower SAR value,

Call the following screen, and you will find the master and slaves
which were selected automatically.

Path List: [MNU]
INIT
(2] GRT & TD1/7D2 setting

0872487 4T BACKWARD V1 FORWARD
09:20:31

(¥ GRI & TD1 & TDZ SETTING # )

. , . 7 In this example (San
s Q940 AUTO .

Gl 8840 UTo l Francisco), "27" and
TOq 27 "40" secondaries are
02 - 40 Selgcted as the
optimum slaves.

1T AUTO
20 MANUAL
CHOOSE - w2
WPT  PLT OPT  ALM CLC [NIT)  ASF

Fig. 27

Look in appendix A at the back of this book for the chart that
describes your geographic area. You will note that any particular
area has two slave secondaries associated with it that are the opti-
mum choices. l!lowever, most Loran chains have uvther secundary sla-
tions available that do not represent optimum choices, usually
bacause they are far removed from that area, and thus would be
rather weak in signal strength. In the case of San Francisco
example, the optimum slave secondaries are the "27" and the "43"
secondaries. However there is a third secondary station in the
chain: the "11" station, and it is Tocated in Washington state, far
from the San Francisco area and hence probably rather weak.
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NOTE 1. Sometimes the best combination which the machine finds may not
match the one which is known through experience as the best
combination, When such a case is encountered or the aulo-
matically selected pair gives unsatisfactory results, select
the combination manually as instructed on page 54. (You may
manually select the combination by entering GRI, TD1 and TN?
through the above-mentigned path, too.)

2. Do not take for granted that the machine switches master/slave
combination one after ancther aulumalically as the boat moves
on the sea. [If the machine is kept ON for many days and your
boat has sailed a long distance, it would be better to re-
select the combination., i.e., turn the machine off and on to
trigger "Auto" master/slave-finding function or select the
combination manually.

(4) Patn List: [MNU]
INIT
[3] Date & time setting ......... DATE, TIME

Set the an-screen clock to GMT, your Tocal time, etc.

It will take a few minutes for the machine to start positicn fixing.
Do not {urgel Lhat plotting starts at the second hit of [PLT].

NOISE TEST AFTER INITIAL INSTALLATION

The best way to check for the adecuacy of an instaiTation, and for the
presence of noise aboard the boat which might hamper Loran-C reception,
is to measure SNR (Signal to Noise Ratio) on the moniter scrocen. Make
sure all electrical and electronic machinery on your boat is turned off
before starting this test. This includes the enaine and any auxiliaries
as well.

1. Call the second page of the monitor screen by hitting [MONJ and [ ]
in order, and you will see SNR's for the master and slave stations
as shown below.

08124187 NAV @ g [ :[TD CRTN]
09:15:59

TD2Z
ASF ¢ ONT DEV. ¢ 18
MAGY s AT TRK. : 200

TO-LL © "OFF’

! SNR T ECD

| MASTER = 99 | 3
D1 = 94

: 02 = 99 3

PLEASE ENTER +/— VALUE FROM 10
TO 30 MICRO SECONDS.

CORRECT MASTER @ +08 MICRO SEC 7

Fig. 26
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The negative terminal of the capacitor should go to a mounting bolt used
to secure the alternator to its mounting frame. This lead also must be
kept shorter than 4 inches or so in order for the capacitor to do its
job.

Co Not connect the capacitor to the Field terminal of the alternator. at
the risk of destroying the alternator itself.

Hopefully, the electrolytic capacitor will do the job for you, and if
that is the case you can proceed to mount it securely to the allernalor,
pernaps by using "tie-wraps." Make sure the capacitor isn't able to
move arcund under vibration, since the leads could be broken off.

If you have any doubts about what you are doing, it is time to call in a
qualified electronics technician, especially if the simple capacitor
treatment doesn't do the trick.

Color TW's: One other particularly nasty interference source is the
typical home-grade color television, although sometimes a regular black
and white TV will wreak havac on Loran-0 recention. linfortunately, the
cnly selution to this sort of interference is to turn the offending TV
off, or else purchase a commercial grade TV receiver which is better

shielded than Lhe home-guality units,

Displaying/Erasing Coast Line

{1} Inserl Lhe ROM card into the memory card driver,

(2) Path List: [MNU]
OPT (Qptiong)
(11 Recall chart from media ....... FILE ID

Enter the ID (identification code} of the coast line which you want
to call from the RUM card.

(3) Path List: [MNU]
OPT (Options)
[81 Chart display ON/OFF .......... ON (default)

Choose "ON," and the coast line will be presented on the screen.
(It "OFE" 35 chosen, the coast Tine is not presented,)

(4) Path List: [MNU]
OPT (Options)

When the ship moves beyond the chart area. the machine will search
the ROM card for the next chart., Tf a suitable chart is found, it
will be Toaded ento the machine automatically.

NOTE: For the automatic chart loading, Lhe ROM card must be

inserted before the chart area is exhausted. Do not pull
out the ROM card curing auto-Toading.
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Go back to the above screen again. You should choose MANUAL mode
and change one of the slave stations (TDl or TD2) to the one which
you faund in the appendix ("11" in this example).

Call the manitor screen again, and write the SNR values for all
three stations down in the back of tnis manual. Now you can proceed
to step 3.

3. Now, turn on the other clectronics on the beoat (radar, echosounder,
etc.) one at a time and observe the SNR readings over a period of
several minutes. Make sure you operate the other equipment in all
possible modes. fFor example, make sure that the radar is used in
both standby and then transmit modes, with the scanner turning and
turned off, etc. MWrite down the resulting SNR's for each piece of
gear, and then shut it off and do the next piece of equipment. If
the SNR reading drops frem, say, 30 to 85, then you are probably OK,
but if it drops from 90 to 60 or lower, you have a definite inter-
ference problem that a qualified electrenics technician is going to
nave to fix befnre you can obtain proper Loran-C performance. Your
written record of SNR values will be helpful to him.

If you are quite fortunate you will find that no other piece of electro-
nics on board your budl inlerferes badly wilh your new Loran-C.

Assuming that your Tuck is with you and that this is indeed the case,
Tet's go on to test a device that in at least 90 percent of Loran-C
installations does cause an interference prohlem: the alternator.

There are several technical reasons why alternators seem to be antago-
nistic toward Loran-C receivers, but going into the why's and where-
fore's isn'L as important as figuring out how to cure the Tittle heast
of this nasty habit. Start your engine and increase engine speed until
your charging ammeter qoes upscale. You will probably now notice that
the SNR indicatian of yonr !oran-C begins to plummet.

Not all alternators respond to interference-vemoval technigues in the
same manner. Some alternators, it is sad to say, cannot be suppressed
at all, ard these must be replaced or rebullt it you wish to have
useable Loran-C operation. Don't blame the Loran-C receiver! It is a
sensitive instrument, and it is simply responding to the noise broadcast
hy the altarnater.

The first step to take when alternator noise is discovered is to try a
large electrolytic capacitor mounted right at the output terminals of
the atternator. [Ihe capacitor must be rated for the nominal output
voltage of the alternator, plus a 50% safety factor. For example, if
the alternator is a nominal 32 V.D.C. unit, you should use a capacitor
rated for no less than 32 + 32/2, or 48 Volts. A 50 V.D.C. unit should
suffice.

This capacitor should be a "computer-grade" unit, that has internal
vents in case it should overheat and possibly explode, and the capacity
of the electrolytic capacitor should be about 10,000 microfarads or so.
Be careful to cbserve the polarity of the capacitor: Reverse polarity
will destroy the capacitor, and could damage the charging system as
well. The positive lead of the capacitor is connected with a short Tlead
(less than 4 inches long) to the Qutput terminal of the alternator,
using a large crimp lug to qo under the terminal. in parallel with the
heavy lead going to the battery bank.
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Path List: [MNU]
ASF
[4] Smoothing ........ SMOOT!ING TNDEX
("C" to "9", "0" = no smoothing)

NOTE: HDG should be still chaotic while SPD gets more stahle, o.q.
nearly zero. This is because a minute position fluc-
tuation can change HDG by 180 degrees.

You may rest assured that both HDG and SPD readouts will get steady
as the boat speeds up. This is because change in position {(fixed
by Leran) is mainly caused by the ship's actual movement rather
than the random error. Thus, the aptimum index vaiue should be
determined through actual navigation.

The trade-off of the smoothing process is thalt sudden change of
ship's course and speed delay to appear oh the screen. So, you
will be chliged to make a compromise hetween smooth indication and
quick response. In general, an index of "2 or below will be
bractical for mast peoaple. 7T T T

(3) ASF (additional secondary fractor) {U.S. and Canadian coasts only)

When Toran-C wave propagates over a land mass, its speed slightly
changes and it can cause an ervor in position fixing. This kind of
data have been collected by the U.S. and Canadian Coast Guards, and
this machine contains in itself the "correction table." If your
boat navigates near the U.S. or Canadian coast, enable Lhe automa-
tic ASF correction through the following path.

w Path List:

T Auto ASF ......... ON

You will now see "ASF" indication on the upper part of the plotter
screen.  When the boat goes out of the area covered by Lhe
"corrertion table," the indication will blink to inform you Lhal Lhe
correction is not applied any more.

Path List:; [MNU]
PLT
[5] Memory partition tvpe & erase ..... ERASF NO.T
(COURSE LINE)

Ship's course line is cleared by entering PARTITION #1.

Entering/Recalling/Erasing Waypoinits — — =

You may enter up to 99 waypoints through the pluller or menu screen:

Entry through the plotter screen
(1) Hit [+/@1 to turn on the curscr presentation, (2) move the cursor to
your intended position with the arrow keys, and (3) hit [EVT]. The
machine will then prompt you to enter an 1D (identification code) on the
bottom line as shuwn below,
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Plotting/Erasing Ship's Course Line

Plotting ship's coursc line

{1)

Path List: [MNU]
PLT
[3] Plot interval preset .......... DATA #(1 - 5)
|l ————— — 1] By tiMe vuernnnrnnnnn, TIME
' F2] By distance ...veivnen... DISTANCE

Up to 5 intervals may be registered by time or by distance through
the above path, and you may switch the interval among the five
through the plotter screen:

Path List: [PLT]
CSPTT] ... [3FT] (Light a plot interval indication.)
LoV 1 ... [dT7 (Choose an interval among five.)
{CLR] (Return to the normal character

presentation.}

If a Tonger plot interval is used, the ship's course will appear as
succession of straight line segments when the chart i< expanded.
Thus, for precise course plotting, a shorter plotting interval is
preferable. The trade-off of a short plot interval is that the
course line disappears from its oldest end quickly, resulting in
shorter rourse line presentation on the screen. flefer to page 49.

Generally speaking, 5 minutes' interval shculd be suitable for cpen

sea navigation, and 5 to 10 seconds’ interval may he necescary for
brecision close-in work.

Smoothing

The signal strength of Loran-C wave changes every moment, depending
on the condition of the propagation path, and this introduces a
small error into position fixing operation.

If your boat is moored in the harbor, you may observe this error
clearly; keep watch on the ships heading (HDG) and speed (SPD)
indications v Lhe monilor screen, and you will Tind the readouts
changing quickly.

NOTE: Under unfavorable receiving condition (ex. on the border of
Loran-c coverage, etc.}, rot only HDG/SPD readouts but also
the ship's course plotting appears at random when the chart
is expanded.

Be aware that HDG and SPD are calculated from change in cshin's
position and that the position change in this particular case is
purely caused hy thoe fluctuation of Loran-fix since the boat itself
is stationary.

A solution for this problem is to add smoathing (averaging) process
to the raw position data whicn were fixed by the built-in Loran
receiver. Enter a larger index number through the following nath,
and examine that the situation is improved.
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Fig. 29

Hit LENT] to erase the waypoint, or hit [CLR] to escape.

Waypoint Navigation

Path List: [MNU]

WPT
[1] Select WP Tor navigalion
[1] Wavooint navigation ..., FROM WPT ID

TO WPT 1D

Enter "000% as FROM WPT ID {origin), and the present ship's position
is reqistered as FROM WPT. Enter the destination waypcint as TO WPT ID,
and you wijl find a track line running between the two points.

Bearing of TU WP! or ship's
o neading direction.

. Distance or timo-fo-go o
|- o~
se TNM . TS WPT

Track line between
FROM WPT and TO WPT

~ Steering instruction

RO Cross-track orror

Aow, vou may navigate to WP by tollowing the track line. Nav, data
necessary to follow The track are avatlable on the screen.  Immediately
after entering "000" as FROM WPT, the cross-track errcor is zerc.
However, as you leave WRPT "O0OO" and the chip's course doviates, non-zero
value will be indicated along with steerin~ instruction., 3See the figure
helow.



(QUIT: [EVTDY ID: H--2
ORI S B

Fig. 78

Enter any 3-digit aiphanumeric 10 code, and the cursar position will
be registered as a waypoint. No event mark appears an the screen

in this case. If you want to escape, hit [E¥T] again instead of
[ENT].

NOTE: If the above-mentioned operations are done with the cursor erased,
a2 waypoint is entered on the ship's present position.

Entry through menu screen
You may register a waypoint in the following four ways:

(1) Path List; [MNU]

WPT
(3] Enter WPT by lat/lon ....ove..... WPT 1D
S LAT
LON
{2} Path List: [MNY]
WPT
[4] Enter WPT by present position ... WPT 1D
[ENT]

Upon hitting [ENIJ, the ship's present position wili be
registered as a waypoint,

(3) Path List: [MNU]

WPT

[5] Enter WPT by range/bearing ...... RANGE
EEARING
WPT 1D

This wode is useful to register as a waypoint

a target which you found on the radar screen.
AssuLling Lhdl the tdrget distance (VR readout) and
relative beariny (EBL readout) are 3.4NM and 135° off
your starboard respectively, enter "3,4MH1" as “RANGE"
and "135°% plus compass readout" as BEARING.

(4) Path List: [MNU]

WP [
(6] Enter WPT by time differences ... WPT ID
01
TDZ2
Calling up the WPT Tist and erasing WPT
Path List: [MNU]
WPT
[2]1 Recall & erase waypoint .............. WPT ID

When WPT ID s entered, its latitude and longitude are
presented, and the machine will request your confirmation
on erasing it as shown on the next page.
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(3) Arrival-zone setting & route navigation

You may set a arrival alarm zone on a waypoint:

Path List: [MNU]
ALM (Alarm)
[1] Arrival or anchor watch dlarm
[1] Arrival alarm ooveununn.. LIMIT (range of zone)
ON or OFF (beep)

When the ship comes within the zone on any waypoint, the machine

recegnizes it and automatically switches both the FROM WPT and the
TO WPT.

Look at Fig.32. At present, FROM WPT is "00C"(own-ship) and TO
WPT is "WP1". But, they will change as shown below as the ship
moves on the route. You may visually confirm this transition on the
monitor screen as shown in Fig. 34,

Ship's position FROM WPT TO WPT
000 - WPI 000 TWP1T
WPL - Wp? WPl Wp2
WP? - WP3 Wey WP3

| WP3 - WP4 WP3 | P4

Note that the nav. data indicated in the following figures are
calculated based on FROM WPT and TO WPT which are switched auto-
matically.

Plotter Screen

ant A7
i 4
/’j}‘—k-o
WP?,?
, I y=- - Bearing of T0O WPT
=R 10.7NM ] <—,

Ay
W
A
\

R Range or time-to-go to
TO WPT

-l
.24 R f«—Cross-track error

Fig. 33
Menitor Screen
N&Y T {ROUTTID=RT1) wPz-=wp3 f<——- (Route ID.) FROM WPT -- T0 WeT
ANG I 10.7NM < Range to TO WPT
TTGf 44 23M = —— Time-to-go to TO WPT
BRC + 3 ¥TD & 7.OKT < --—Bearing of TQ WPT/Velocity-to-destinatian
CoERT 30 «——— Course error
&<l
ATE: 6 23R - Cross-track error

Fig., 34
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FAOM WRT
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CBZR

Fig. 31

I you wish, you may enter a waypoint other zhan "000" as FROM WPT.

Route Navigation

(1) Making a route plan

Path List: [MNU]
WPT

£71 Recall & specify route ....... ROUTE {D
WET ID'S

Enter any 3-digit aliphanumeric route ID first and then waypoint
ID's {max. 10 points) which exist on the route.

(You may register up to 10 routes beforehand, and may choose one of
them as mentioned below.}

(2) Calling a_route on the plotter screen

Path List: [MNU]

WPT
[1]1 Select WP for navigaticn
[2] Route navigation ............. ROUTE 1D

Cnter the ROUTE ID which you want to see, and the route will be
presented on the plotter screen as shown below.

wes i,
=0
WRZ e
s
I 12° —_ 5
L 45 Sl Begrwng of TO WPT or
pr/ % ship's heading direction
\
[N %, i
JRT “ Range or Lime-lo-go to TO WPT
*
000
. L]
| sooL J«—— Cross-Lrack error
Route Id.

big. 32
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Fig. 36

This is the reverse of the above-mentioned arrival alarm; the
alarm is triggered when the ship goes out of the preset zone. If
you want to register the position of the ship's anchor as the TO
WPT, (i) register the ship's positicn as a waypoint through the
fol]ow1ng path, and (i) register this waypoint as TO WPT.

Path List: [MNU]
WPT
[473 Enter WPT by present position ..... WPT 1
LENT]

{3) Path List: [MNU]
ALM
[2]1 Cross-track ervor alarm .. LIMIT
- o ON or QT {beep)

AL LSt St Ll S

Pt R

A W
FROM WRT (r—— — = — = —— = — —— — — — - m— e === TO NPT
’ “ SHIP®
] L LIMIT
LSS A T L
Fig. 37

Set your intended Tateral lane width by entering LIMIT, and the
alarm will be tTriggered when the ship deviates from the lane.
Refer to page 24.

{4} Path List: [MNU]
ALM
[3] Border alarm voveevnvnvens LIMIT
ON or OFF (beep)

e

\
- /@




(4) Erasing a route

Path List: [MNU]
WPT
[8] Erase raute ... .. ..... RQUTE 1D

Enter the route ID. which you want to delete from registration.

Erasing Track-Tine/Waypoint Marks

Path List: [MNU]
WPT
[1] Select WP for navigation
[3] turn off navigation

In daily short-range navigation, you will not use any waypoint. In such
a case you may erase them from the screen through the above path.

Using ATarm Function

There arc five conditions that can trigger the alarm. The visual alarm
is presented on the second line of any screen and a unique heep sound
(Morse-coded) is released if the buzzer is turned on in the following
paths. To silence the beep, hit [CLR3. (The audible alarm is breached
even under economy condition.}

(1) Path List: [MNU]

ALM
[1] Arrival or anchor watch alarm
(1] Arrival alarm ............ LIMIT

ON nr OFF {heep)

Fig. 35

Set a circulat arrival zone by entering LIMIT, and the alarm will
be emitted when the ship approaches within LINIT from TO WPT.

(2) Path List: [MNU]

ALM
[1] Arrival or anchor watch alarm
[2]1 Anchor watch alarm ....... LIMIT

DN or OFF (beep)

46



MORE ABOUT LP-1000

Storing/Recalling Ship's Course Line

As mentioned on paye 40, the oldest end ¢f the ship’s course line
disappears as the ship moves on the sea, and as & result only a Timited
Tength of course line can remain on the plotter screen., This is because
a course line consists of & number of points and the memory capacity to
store those locations is limited {1,800 points). [If the plotting
interval 1s 5 minutes for example, 130 hours' (= Smin x 1800 pts/60min)
course line can be presented,

If you do not need such a long course line, you may split the memory
into several partitions and plot a course line on one of them (PARTITION
#1). The trade-off for shorter course presentation is that the other
partitions (PARTITIUN #2-up) are available as back-up pages; you may
copy PARTITION #1 (present course line) there, and superimpose it on the
screen In future, This feature is useful to foliow the past course
line, etc.

(1) Confignring memary partitinng

Path list: [MNU]
PLT
(5] Memory partiticn type & erase ------ PARTITION TYPE

The following four configurations are available, and you may choose
ona of them through the above path.

300%6: 300 points* course line on each of 6 partitions

600%3: 600 points' course Tine on each of 3 partitions (default)
900*2: 900 points' course line on each ot Z partitions

1800%1: 1800 points' course plotting on a single partition

{2} Storing present coursc Ting

Path Tist: [MNU]

PLT

[1] Store track & marks into partition ----- PARTLILON#
Enter the partition number on which you want to copy PARTITION #1.
Note: Event marks are stored along with the course line,

(3) Superimpcsition

Path tist: [MNU]

PLT

[2] Recall track & marks from partition --- PARTITION#
Enter the partition number which you want to call on the screen.

(4) Ceasing superimposition mode

Path 1ist: [MNU]
PLT

[2] Recall track & marks from partition -- PARTITION #1
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This is the reverse of the abgve-mentioned cross-track ervor
alarm.

First, draw the border 1ine by assigning appropriate waypoints as
FROM WPT and TO WPT, and set your intended buffer lane width by
entering LIMIT. The alarm will be triggered when the ship breaches
the buffer lane.

{5) Path List: [MNU]
ALM
£4] Wake-up alarm ............ TIME
ON or OFF (beep)

This is an on-screen alarm clock.

Interpreting visudl alarms

When the above-mentioned alarms are triggered, the corresponding visual
alarm appears blinking on the <econd line. The visual alarm can not

be turred off by [CLR] unlike the audible alarm. It will keep blinking
until its cause is removed.

08124187 B If the anchor watch alarm
09:18:34 BOR ARV ATE is turned on, "WCH" appears
in place of "ARV."

Fig. 3y
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Reloading waypoints

Path list: [MNU]
OPT
[4] Recall WPT data from medig ---------=-== FILE 10

The waypoints specified by the FILE ID are reloaded.
CAUTION 1. The existing waypoints in the machine will be replaced

with the relgaded ones. 11 necessary, save them before-
hand.

(%)

If rew waypoints are loaded during the WAYPOINT or
ROUTE navigation, the mode wiil automatically change
to "NAVIGATION OFF" state hecause the waypoints in use
are all discarded.

Erasing file in RAM card
Path 11st: [MNY]

OPT
[63 Erase data onh media -~--s-mmomocmoooa—- FILE ID

Corrections

(1)

Autumatic ASF (U,S, coasts only)

You will remember that in the Elementary Theory Section that we
said that this machine has a built-in capability of using TD off-
sets to compensate for warpage of the TD grid occurring due to ASF
{Additional Secondary Factors) caused by propagation of the Loran
signals over part-land, part-sea paths. This automatic ASF compen-
sation will yield better accuracy of the calculated Latitude/
Longitude than will the raw calculation using uncompensated TD
numbers.,

When this machine is first used after the memory has been cleared,
the default setting for automatic ASF compensation is "off." For
most aperations using latitude/longitude it is desirable to have
the automatic compensaticn engaged all the time. Only when TD num-
bers {perhaps from a fishing buddy or your own old records from
another Loran-C receiver) are used, will it be necessary Lu disable
attomatic ASF compensation.

This machine contains a built-in table of ASF compensation values
for yeogrephic areas where these warpages have hecen measured by the
U.5. and Canadian Coast Guards, but other areas of the world have
not been nmeasured as of this time. If your hoat operates near the
b.3., activate the autumatic ASF compensabion Lhrauyh Lhe (olluwing
path:

Path Tist: TMNUT

ASF
[1] Auto ASF --- ON

When auto ASF is turned on, you will see "ASF" indication on the
second Tine of any screen.
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Choose PARTITION #1. (PARTITION #1 is superimposed on itself i.e.
only PARTITION #1 is presented.)

Using RAM Card

You may cave waypoints and memory partition contents (course line +
event marks) onto a RAM card, and reload them on the machine.

(1)

Insert a RAM card into the memory card drive. If the card is
unused, you must initialize it through the following path,

Path 1ist; [MNU]
OPT
(7] Initialize media

CAUTION: If a used card is initialized, all the contents will be
erased.

vaving ship's course line/event marks

Path Tist: [MNU]

OPT

[31 Store data into media -—---~~=-=—c-o-oooon PARTITION#
FILE ID
MEMO

When the above operation is conducted, the contents of the
PARTITION are transferred into the card along with the MEMO (your
comments), and the FILE 1D (label) i< attached.

Saving waypoints

Path 17st: [MNU]

OPT
[5] Store WPT data into media —-——-—---«oou-- FILE ID
MEMO
Reloading ship's course line/event marks
Fath list: [MNUJ
0pPT
[2] Recall data from medig ---=----ccccou- FILE ID
PARTITION#

When the above operation is conducted, the course line/event mark
data specified by the FILE ID is loaded on the PARTITION,

CAUTION: The partition will be overwritten, If necessary, save
the contents beforehand.

You may superimpose the reloaded course line/event marks on the
screen by the step (3) mentioned in the preceeding section.



1866/1800" or "Bessel 1841." The position calculated by this
machine may not be the same as the expected position on these older
types of charts.

For example, reprinted below is a comment found on an older U.5.
DMA chart. 0n this chart it is necessary to add corrections of
11.4% seconds South (11.49/60 = 0,19 minutes South) and 10.33
seconds Fast (10.33/60 = 0.17 minutes East. Remember that this
machine uses tenths of minutes rather than seconds.)

WORLD GEODETIC SYSTEM DATUM ADIUSTMENT
Ta ploce thiy chart on WGS72 Dotum, thifl oll peiollals 11.47
wacands Soulh and oll meridians 10,33 secands East

15

'S_LL‘” TT("FFl_l_lﬁY_I_V_FfTK'l})?} F}q. 40

Normally, you will be using the machine with automatic ASF correc-
tions so Lhal the L/L readout will be 4% accurdte as possible. You
may however enter your own TD correction factors if you want to do
so, or if your particular geographic area doesn't have ASF compen-
sation values available for it.

1D corrections

Path 1ist: [MNU]

ASF

[2] Manual TD/LL carrections ------—-- PAGE
GRI
101
TD?

CORRECTION TO TD1
CORRECTION TO TD2
CORRECTION TO LAT
CORRECTION TO LON

To register correction values, (1) choose one of 10 PAGEs, on which
you want to write the data, (2) specify the Joran chain (GRI, TDI &
TD2) and enter the correction values in time differences

(CORRECTIONS TO TD1/7D2) ovr in Tatitude/longitude (CORRECTIONS TO
PAT/IONY .

NOTE: You may make only cne PAGE for each GRI.

Magnetic variation

The location of the magnetic north pole is a little deviated from
the geographical onc. Thic makes a difference between the true and
magnetic north direction. This difference varies with respect to
the observation point on the earth. You will find such an inform-
ation on your sea chart. This machine alsc keeps such data. If
“Auto" is chosen in Lhe fallowing path, the variation which is
assigned to the ship's existing area 1s auto matically referred to,
and various bearing indications are presented as magretic bearings.
On Lhe olher hand, if "Manual" mode is chosen, you must cnter the
magnetic variation in accordance with the sea area where your boat
stays.
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(2) Giving offset of TD/LL manually

This machine is capable of storing L/L corrcction and/or TO correc-
Lions internally for compensation of the L/L readout so that it
mere closely matches the actual positicn of the vessel as shown on
a navigation chart. This manual compensation facility is in addi-
tion to the automatic ASF compensation function. You must thus be
careful that you don't inadvertently call up both functions (ASF
and manual corrections}) simultaneously, because then you wil] be in
effect making a double compensation you probably didn't dintend to
invoke.

This machine nas ten "pages" into which correction information
either by L/L and/or by TD may be entered. These pages are iden-
tified by the exact GRI and slave TD's that are entered into each
page, and are invoked by the computer only once, after power has
been turncd on and Joran siynals have been first acguired. tor
example, if yvou specify a set of corvection values in page 01 using
a GRT of 4990 (Central Pacific chain), with slaves of 11 and 79,
then this page will be invoked anly when the firct two digits of
the slave TD's after acquisition are equal to 11 and 29, and when
the GRI in use is 4990. This is true for hoth Automatic or Manual
selection of GRI/SI/S?.

This manual position offset correction facility should be specified
only for areas where automatic ASF corrections are not available.
At oresent this machine has correction values built-in for the
entire .5, and Caradian coasts, but since correctian values are
presently not available anywhers else in the world, the ASF correc-
tions outside these areas are absent.

L/L correction

Variations in signal propagation velocity can cause constant errars
in the computed Lat/Long position. In geographic areas where auto-
matic ASF corrections aren't available you may want to enter manual
P/l corvections.

In other cases, you may want to further refine the absolute
accuracy of L/FL coordinates to match a particular chart, where the
chart has been drawn using & different datum reference than the
WG5-72 datum used by this machine.

In either of these cases, you must first determine the amount
(CORRECTION TO LAT and CORRECTION TO LON) by which you need to
shift the L/L readings. This is done by comparing the displayed
L/L with the actual L/L that you want the unit to read, or by using
the correction data printed on the chart itself.

In the first case where you are presently located at a position
whose L/L coordinates arc accurately known, you may compute the
difference in L/L between what the machine is shewing and what you
know to be the actual coordinates. Then you would enter the dif-
ferential values as manual L/L corrections.

The second case is where you want to match up your L/L coordinates
with that of a chart printed using a different datum reference.
This machine calculales Lalitude/Longitude coordinates according to
the "WG5-72" (World Geodetic System 1972) datum model. Many older
charts are drawn using other datum models, for example, "Clarke
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Y slave, which would otherwise be chosen to cross with the X TD's. The
W signal thus might be weaker and thus less reliable than the Y signal,
even with the less desirable gradient characteristics of the Y station.
However, stations somelimes will go off the air for scheduled main-
tenance or because of a preblem. At these times it may be necessary to
rhonse manually another slave station in spite of the fact that it may
show Tess than optimum geometry or signal strength in your area.

Angle of crossing

Tn an ideal Loran-C world all TD's would cross at an angle of 90
degrees. Unfortunately, we don't Tive in such a world, so we must con-
sider the angle of crossing that actual TD's create. The clnser the
angle of crossing is to a right angle, the better the accuracy of posi-
tigning will be. Close examination of Fig. 8 shows that the X and the Y
TD's cross at & better angle than do the X and the W TD's or the W and ¥
TD pair, and thus are a better choice tc use. Note that the differences
in angles of crossing of the X-Y, X-W, and Y-W pairs is really not dra-
matic. Sufficiently accurate navigational accuracy for most purpcses
actually could be obtained by use of any of these pairs of Th's. Tt isg
merely better to use the more optimum X-Y pair. It is a general rule of
thumb that you should be very wary of using TD pairs that cross at an
angle less than 30 degrees.

This machine will automatically select the preferred GRI as well as the
preferred slaves for the desired positicn without user intervention if
the Automatic function i3 in use; howover, you may choosc to use another
GRI and/or slaves in your area if available. This is done through the
following path.

Path 1ist: [MNU]

[NIT

[2] GRT & TC1/TD2 setting

L2 MANUAT +-m oo oo o GRT
TD1
102

Using On-screen Calculatar - - ) T

(1) Point-to-point range/bearing

Specjfy two points by L/L's or by waypoint ID's, and the range/
bearing between the two locations will be presented on the screen.

Path Tist: [MNU]

CLC
[1] Calc. from LAT/LON to LAT/LON -~—---——- FROM LAT/LON
TO  LAT/LON
Path Tist: [MNU]
CLC
(2] Calc. from WP to WP -ommommmeeee o FROM WPT 1D
TO  WPT ID

™

(

} O L/L to TD conversion

55



Path 1ist: [MNU]

ASF
{3] Magnetic variation
[1] Auto
£2] Manual -——--cmmmmeea MAGNETIC VARIATION

‘When the auto mode is selected or non-zero MAGNETIC VARIATION is
entered in the manual mode, you will see "MAGV" indicaticn on the
second Tline. ("MAGV" blinks when the ship goes outside of the
coverage of the built-im currecliun Lable.)

For the TRUE BEARING INDICATIONS (relative to the geographical

north} choose "Manua!" mode and enter zero value as MAGNFTIC
VARIATION.

SeTecting GRI/Slaves Manually - - o T

So far yonu have heen using ynur machine on one Loran-C chain, and have
been using the pair of slave stations selected automatically for you by
the machine. In many gecgraphic areas however there may be more than
one pair of slave stations available.

The most important factors to consider when selecting slaves manually
are: (1) TD Gradients, (Z) Angle of Crossing, (3) Baseline Extension,
and (4) Signal Strength. The operator chould choose the best com-
bination of TD's, taking into account all of these factors to obtain the
best accuracy when operating the machine manually. The values for GRI
and the slave station selection chosen automatically by the machine are
derived from considerations of station geometry and signal strength for
each geographic area. MWe are going to have to look again briefly at

some basic Loran-C theory to give you some insight into how these con-
siderations were derived.

TD gradients

Take 2 Took again at Fig.8 on page 13, whers a section of chart was
given showing an area off Yokohama, Japan. We determired that for the
island of Mikura Jima there were three LOP's (TD's) that all crossed at
its Southwestern corner, the 9970-X-36800, 997C-Y-60600 and 9970-W-17750
microsecond lines,

The spacing between adjacent TD's far the 9970-X TN's it 200 micrese-
conds. The spacing hetween adjacent TD's for the 9970-Y TD's i< also
200 microseconds. The spacing between adjacent TD's for the 9970-W TD's
however is anly 100 microseconds. What this means is that for any given
chanrge in position, the X and Y TD's change more than does the W 1D.
This phencmenon is known as "gradient,” and denotes the amount of change
of position for a given change of Time Difference.

Conversely, for any change in TD's for the X and ¥ TD's there would be 3
greater change in position than for the W TD's. Obvicusly, the smaller
the position shift for a given change in TD's, the better the accuracy
we can expect n determining our exact position.

There is however a fly in the ointment. While the W slave station would

be a better choice (on the basis of gradicnt algng) in the area we are
considering near Yokohama, the station is located farther away then the
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Loran-C receivers are vulnerable Lo inlerference in Lhe region of 60 KHz
to 140 KHz coming from sources such as Decca chain transmitters or mili-
tary low freguency communication ftransmitters. This machine contains
¢ix nntch filters tn notch out and eliminate such interfering lacal
signals.

Normally, these fiiters are used automatically, since they will seek out
and notch offending signals very accurately all by themselves. These
may be very rare occasions when you may wish to notch out an interfering
signal manually. To do this, you must know the freguency of the inter-
ference. For example, there is a very strong mifitary transmitter
cperating on the frequency of 88 KHz in the mid-Atlantic region of the
U.S.  This transmitter can cause problems when a vessel comes clase to
its location near Annapolis, MaryTand. In this case it may be necessary
to put two notch filters on the same frequency of 88 KHz in order to
knock down the level of this transmitter sufficiently for the receiver
to operate properly.

Path Tist: [MNU]

ASF
[5] Notch filters ———-----mmmmmmmrmm e FILTER#
[2] Manual =—--—----mmrmmmmm i FREQUENCY

Specify FILTER# and enter FREQUENCY ("88" in fhis example).

Usually use the AUTO mode because this mode eliminates interferences
more efficiently.

Selecting Communication Data Format

This operaticn is required only when an external device 1S newly con-
nected or changed.

Path Tist: [MNU]
INIT
[4] Interface port setting --------------- PORT#
DATA FORMAT

This machine is provided with two ports (connectors on the rear panel)
for connections to external devices:

Port #1: "EXT. NAV" (Input-Only-Port)

When this machine is operated as a display device without
using the built-in loran receiver, an external position-fixing
equipment is connected here. The data format acceptable is
FURUNO CIF or NMEA 0183 for either loran-C,NNSS({satnav), Decca
or GPS.

Port #2: “OUTPUT" {(Input-And-Output Port)
Usually an autopilot or color video scunder is connected to

this port. The data format is FURUNO CIF, NMEA 0183 or NMEA
0180 (cross-track error output).
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Erter any L/L, and it will be converted into a pair of TD's on the
screen.

Path Tist: [MNU]
CLC
[3] Calc. from LAT/LON to TD's —---ooom-aa LAT & LON

NOTE: TD's are computed based on the GRI in use.

Turning on-off LAT/LON Grid Presentation

Fath Tist: [MNU]J

PLT
[8] Display LAT/LON 1in@ commmmmmmmmmmme ON or OFF
Changing Chart Scale Indication Mode (1/CICICT --- [JLILT NM)

In the default condition the chart scale {1/2,000 - 1/5,000,000) s
presented on tne top of the plotter screen. If you wish, you may
display there the mileage (0.14NM - 385NM) measured across the screen
horizontally.

Path Tist: [MNU]
PLT
[7] Change scale made

NOTC: Both the scale and mileage indications are for reference only,
They are not intended for strict use.

Changing Chart Scale at Arrival Automatically

When your boat nears a TO WPT, 1t may be helptul to observe ship's
mavement on the expanded chart screen. If you preset the desired chart
scale and turn the function on through the focllowink path, the machine
will dao it for you when the ship goes into the arvival zone. (For
arrival zone setting, see page 46.)

Path Tist: [MNnU]
PLT
[67 Scale at arrival

One minute after your boat has exited the zone, the machine recognizes
this and return the scale to the previous one,

Calling up Help Screer (key usage)

Path Tist: [MNU]
INIT
f8] Help

Key usage is presented,
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"S16. ERR"{Signal Error) Indfcation and [oran Signal Status

If "STG. FRR" ¢ praesented on the second Tine of any screen, it mcans
that the Toran signai is received with unfavorable condition and the
Toran fix may not be correct. To see the details of the loran signal
status, call up the 2nd page of the monitor screen.

0RI24187 NAV @ < > |TD CRIN]
19:15-549 SIG ERR

T01: 36378.6
59112.3

02
ASE TN DRV Do | DEV: Deviation
MAGY o AUTE! TRK. o1 [ TRK: Tracking points
ToO-LL - WOE
o oaR RO SNR: Signal to noise ratio
MA%[E:i 33 13 :-YL >ECN: Favelape to Cycle Nifference
n2 = 99 3 J CYC: Cycle

PL.EASE ENTER +/— VALUE FROM 10
TG 30 MICRO SECONDS.

CORRECT MASTER - #08 MICRO SEC ? Frompt line
Fig. 43
DEV: The amount that the internal reference oscillater in this machine

has drifted trom its preset value is called the Deviation. This
machine compares the frequency of its own internal oscillator
with that transmitted by the Loran-C stations, all of which have
extremely precise master oscillators,

The nominal value for DEV is 000, set at the factory. [f the
oscillator drifts too far, signal acquisition time may increase
and tracking accuracy may be affected. [f this should occur the
unit must be serviced.

The following tablc lists the numerical values for DLV,

| DEV READING J, . DESCRIPTTON ] o "SIG. ERR™
-99 to 99

i Normal acquisition/ OFF
" tracking attainable )

S __1 B ey

Less than -99 or | It may not acquire signals, or ! ON

more than +99 even once acquired, might
1
|

lose tracking easily. |

TRK: A1l modern receivers track on the fourth cycle of the pulse. The
signal amplitude al tnis point 1s not terribly high, so in weak
areas, the receiver might become confused and lock onto the
fifth rather than the fourth cycle, since the fifth cycle is
stronger. It this accurs on the Master signal alonc, the slave
signals will be 10 microseconds lower, and the position data
(TL's) obtained will be in error;: by as much as 3 n.m.
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In accardance with the type of the external device, select a data format
for each port. [f an external position fixing equipment is used, do not
foerget to choose it on the plotter screen. See page 28,

Note: [If the device type indication blinks at the top-right corner of
the plotter screen, it means that nav. data is not being fed to
Port #1.

Conducting Self-test

Path Tist: [MNU]
INIT
[6] Self test

When the above operation is ccnducted, the machine will request your
confirmalion as shown below.

06125187
o3 1c

SELT TEST QK7
YES = [ENT]
NO = D, & TMONDTRLT S Fig. 41

WRT LT OPT ALM CLT [INIT] ASF

Hit [ENT] for self-test, or hit =1, [=], [*]1, [MON] or [PLT] to escape.
When [ENT] is hit, the self-test screen will appear as shown below.

The machine checks jtself, and the check results are presented as shown
below.

ugz3s87
1G°38:74
(% SELF TEST #:
-
ROM ol s |
RAM®  OF : .
Az, oo = Memories
VRAMZ : OK |
YRAM I Ok
VRAML © DK J
T U] wHEN YU CHECE -
Boer 4 NB RITE TBITAE e }———4 Input/output ports for ext. equipment
B =38

For service technicean unly. "NG"(No

‘ Good) will be displayed unless jumpers

MIEEAETTNR the cower orf "‘-\\,‘ are connected,

A ) 3 .

\\\ Built-in loran receiver
\

EMNT - LORAL oK e
CARD — REARJWRITE O -
KEVS i\

¢ PLEASE HIT &Ny KEY >

L e Memory card driver

‘Keys
(Hit keys one by one while "PLEASE HIT
ANY KEY" is displaved. and check if
proper key symbol is presented.)

Fig. 47

After testing, turn the power off. (You have no choice to escape
from the self-test but to turn the power off.)
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FhAFdAAFAXRA AR AA KA Kok krxdk

* MENU LIST OF LP-1000 *

FAEKIIE A AR A Ak kA A hhhhkhhrk

[MNUD ("START" is here!)

WPT [Waypoint:
i
|

(1] Select WP for navigation

\

: fLLI Waypoint navigation .............. FROM WPT 1D
o TO WPT 1D
3 [ [2] Rouse navigation veeeeevisesvnnn.. ROUTE 1D
% L3] Turn off navigation
i £2] Recall & erase waypoint vuveeeesnnnn.. WPT 1D
| :
- [37 Enter WPT by 1at/lon oo, R WPT 1N
‘ LAT
| LON
i = [4] Enter WPT by present position ........ WPT T
f - [5] Enter WPT by range/bearing ........... RANGE
; BEARING
WPl
i L6 Enler WPT by 10'S e, WPT 1D
‘ | m™ml
i TD?
--[77 Recall & specify route ..veneonunnnn.. ROUTE 1D
WPT ID's
—I[8] Erase route oo e ROUTE 1D

{PLT_(PTotter fiictions ]

— [ 11 Store track & marks into partiticn ... PARTITION#

~[27 Recall track & marks from partition .. PARTITION#

""[%J Plot interval preset ... .. .. .. . ... DATA#
ifr[lj BY LIME w et TINE
L—"[HJ By QisTance o e e DTISTANCE

- 147 Mark for events (comments only)
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This machine employs sophisticated mathematic algorithms to
reduce the possibility of a 10 microsecond error caused by weak
signals, but if the shape of the Loran-C pulse is distorted by
passage over land, or by reflection from other vessels, or even
from masts or conductors on your own vessel, cycle locking
problems could occur.

The three-digit figures from left to right indicate the tracking
points for the Master, Slave 1 and Slave 2 signals, respectively;
"0" indicates that the receiver thinks it is tracking on Lhe
correct cycle ard "1" indicates that the receiver suspects that
it is tracking on the wrong cycle. For example, in Fig. 43, the
slave 1 signal is shown as tracking on the wrong cycle.

Entry of correction data

If "1" is dindicated in any diyil of TRK and you can estimate now
many cycles the tracking point is deviating, enter correction
value on the prompt line (bottom line}. You may enter the
correction value for each MASTER, TDl and TDZ2, at 10 microcecond
step. (10 microseconds corresponds to one cycle deviation of the
tracking point.)

SN SNR means "signal to Noise Ratio" and is a relative measure of
the quality of the signal in the presence of noise, either
generated locally on the boat or generated in the ionosphere,

The table below 1ists the numerical values for SNR, and shows
what the various values mean.

F.NR READING | "' DESCRIPTION "SIG. FRR®

00 to 09 Too weak to track (signal lost) ON
‘ 10 to 99 | Auto-aguisition/tracking OK orr

ECD: The definition of "ECD" is "Envelope to Cycle Difference." This
(CYC) refers to the distortion of an actual pulse received off the air
as compared fo the theoretical shape.

ECD READING | DESCRIPTION T UeYCT | USI6. FRRT

-17 Tracking on earlier cycle
ON ON

-16 to -11| Signal distorted, might be
tracking on earlier cycle.

-10 to 10 Tracking on correct cycle.

- OFF OFF
11 to 16 Signal distorted, might be
tracking on later cycle.
17 Tracking on later cycle. 0N ON
-- Signal too weak to measure OFF ON

ECD. |
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CLe

{on-screen Calculator)

[1] Caltc. from LAT/LON to LAT
(Point-te-point range/bea

©--[2] Calc. from WP to WP .....
(Point-to-point range/bearing)

JLON oo,
ring)

L -[3] Calc. from LAT/LON to TD's ...vevenn..

- {HSF

- {INIT (Initial operation]]

[1] Initial LAT & LON setting

[2] GRI & TD1/TD? setting

[3] Date & time setting .....

[4] Interface port setting ..

[5] Special setting (Reserved

(6] Self-test

— (71 A1l memories clear

[8] Help (Key usage)

{(Additional Secondary Factor}]

~[1] Auta. ASF (1D correction)

-[2] Manual TD/LL corrections

b3

------------

for future)

FROM LAT
FROM LON
TO  LAT
TO  LON

FROM WPT 1D
TO  WPT ID

LAT
I.ON

GRI
01
TD2

GRI
T01
D2

DATE
TIME

PORT#
DATA FORMAT

ON or OFF

PAGE

GRI

D1

2

CORRECTION TO TOL
CORRCCTION TO TD2
CORRECTION TO LAT
CORRECTION TO LON



- [5] Memory partition type & erase ........ PARTITION TYPE
ERASE NO.1 (COURSE LINE)
ERASE NO.1 {EVENT MARKS)

—L[6] Scale at arrival ....coiveriennnn.... SCALE
CN or OFF
— L[77 Change scale mode ....vovevinnnnnnn.. BY SCALE or
BY RANGE
—— [8] Display LAT/LON 11N€ . ueineenrnnnnnn. ON or OFF

—{OPT (Options = memory card)]

— [1] Recall chart from media ........ovu.... FILE ID

—-[2] Recall data from media ..oovvenrnnnnn. FILE 1D
PARTITION#

—[3] Store data into media «oveeenrurenenn. PARTITION#
FILE ID
MEMD

— (47 Recall WPT data from media ........... FILE ID

— (5] Store WPT data into media ..vvyvuvnss. FILE ID
MEMO

— [6] Erase data on media .vvoeennrnrnnnnn.. FILE ID

——[7] Initialize media

— (8] Chart display ONJOFF . ..uvrunnrnnn... ON or OFF

~—[9] Chart selectinn ONJOFF ..... ... . .. ... AUTO or MANUAL

AL (W arm))

—UL1] Arrival or anchor watch alarm
17 Arrival alarm coovunnennennnnnn.n. LIMIT
BeeD ot e e e ON or OFH
(2] Anchor watch alarm ....veunnnnnn.. LIMIT
BeeD v ON or OFF
— (21 Cross-track error alarm «.o.oeuunsunn. .. LIMIT
BeeD i e e ON or OFF
—[3] Border alarm ..veroenne e, LIMIT
B e e ON or OFF
—L[4] Wake-up alarm c.ooiiiinn i, TIME
T ON or OFF
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——1[3] Magnetic variation

[1] Auto

[1] Auto

[23 Mantal .oinerniiiiiiiin e iiinennenn

F31 0ff

[2] Manual sveerernnononearnancnsrenns
" L4] Smoothing eveeeriiieiiiiierennnnnnn

“— [5] Notch filters weoueereneenronncernennn
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{4) Set the jumper plugs on post 52 on the GOC board (22P0003), and carry out
wiring as instructed below.

. Case-11 EXT NAV port: RS-232C QUTPUT port: CURRENT LOOP

52 1 FL k2 #3  #4  #5 46 [ 51 T #27]
plug | ON off ON off off ON | ' plug | ON |
-1000 Ext. machine
"EXT HAY" "RS-232C"
RXD 4 7z TXD
DTR 6 6 DSR
GND 10 7 GND
FPST 7 -
GND 8 --
| Case-2 | EXT NAV port: CURRENT LOOP OUTPUT port: RS232C
S2_ | Al _F2 #3 #A#5 #6 | S1 [ #2
plug ! off ON off ON ON “off | ‘ plug | off |
LP-1000 Ext. machine
“OUTPUT" "RS232C"
TXD 2 3 RXD
DSR 8 20 DTR
GND 10 7 GND
OPST 13
GND 14 ]

[ Case-3 | EXT NAV/OUTPUT ports: RS232C

52 1T F7 #3 a5 i
“plug ON ON  ON off ON  off ] kﬁ Tug

LP-1000 Ext. machine
"EXT NAY" "RS232C"
RXD 4 2 TXD
DTR 6 6 DSR
GND 10 7 GND
EPST 7 -
avp 8

APB-?
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* APPENDIX C *

* *
*  STANDARD AND FURUNG'S CURRENT-LOOP SYSTEMS =

kAR AEAhIAAA AR h kA A A hhkhkhhhkrhhhkhhhhhhdrrhhrkhkhkdrrkk

20mA Current-loop System with NEGATIVE Logic is employed in this machine.

NMEA 018070183  vs.  Standard Current-loop

In the standard current-loop system, cut-off and current-loop conditions
correspond to lagical 7FR0O and ONF respectively. TImagine that such a system
is interfaced with NMEA 0180/0183 in which ZERQ and ONE are specified as
HIGH and LOW voltage conditions respectively.

NMEA 018070183 Standard Current-loop
0=HIGH voltage O=cut-off
1=LOW woltage dkdek  N(O T Kkdkk l=current-Toop

TX H pommm e 4 RX H

TX € bmmmmmm e e 4 RX C

8 S TX H

RYX C -4 TX C

When the NMEA 0180/0183 side sends out "C"(HIGH voltage), for exampie,
current will flow through the transmission line. This condition is
recognized as "1" by the current-loop side. Thus, both systems can not
be interfaced withcut adding Togic inverters.

NMEA (180/0183  ws. Furuno's Current-Toop

Negative logic is emplayed in Furuno's current-loop system; "0" and "1“
correspond to current-loop and cut-off conditions respectively. In most
cases both systems may be interfaced, though Furuno's handles current
siynal and HMEA does vu taye siynal. Suppusing Lhal the NMEA 0180/

0183 side outputs "Q"(HIGH), for example, current will flow in the photo
coupler which is Tocated at the Furuno side e.g. logical ZERC.

NMEA 0180/0183 Furuno's Current-Toop
0=HIGH veoltage O=current-loop
1=LOW wvoltage ARAL O KA l=cut-off

TX H RX H

TX C RX C

RX H TX H

RX C TX C

APC 1
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* APPENDIX B *

* *

*  MODIFICATION FOR R5232C INTERFACING

khkhkhkAhkkhkrkhArhhkAhkhhhhhhkhkkhhkhdhAkhkhkhrrhkhkdi

As mentioned on page 7, this machine s provided with FURUNO CIF, NMEA
0180 (Cross-track crror output only) and NMEA 0183.

It may also be interfaced with an RS232C machine by adding the following
modification.

NOTE: This modification does not affect any Togical characteristics of
data exchange, such as serial data formatting, protocol, etc.
Only the physical characteristics of the signal is chanyed from
the 20mA current-loop to the voltage level which swings between
pasitive and negative voltages.

Modification
(1)} Place the display unit on a tabletop upside down.

(2) Remove the cabinet cover after loosening the four screws as
illustrated below.

& xapes,

T
e &

e S8

£ b 2P0 Jﬁ i
fm o
ﬁ—-( T

{

(3) Find mark "U25" by the jumper plug post 52 on the GDC (22P0003) bnard,
Solder there the RS232C interface IC (LT1080, Mrd by LINEAR
TECHNULGGY, optionally available from Furuno as 0P22-3). e recom-
mend you to solder it from the compenent side of the pch because the
chassis/panels must be disassembled to considerable extent tn gain
access to the soldering side. Soldering work should he carried out
with the utmost care not to damage neighboring components., 1t is
recommended to remove the jumper plugs from post $2, and use a good
soldering irun of ZOW or so and nigh-grade socldering lead, [t 1is
also important to clean the pins of the IC beforehand.

APE-1
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APPENDIX D

LP-1000'S COMMUNICATION DATA FORMAT

* ok % o %
* % % o

(NMEA 0183)
ek e ok ke e sk ke ok e ek ek e e ek ok ok ke ok ok ok ok ke ok ko

EXT NAY port (input)

LCGLL DEGLL TRGLL GPGLL [1GLL
LCVTG DEVTG TRVYTG GPVTG TIVTG
OUTPUT port (i/o)

input

*xMTW
**DRT

NOTE: ** may be any talker identifier. (Wildcard)

cutput

LCGLL DEGLL TRGLL GPGLL [IGLL
I CGT0

LCYVTG BEVTG TRVTG GPVTG [IVTG
LCAAM DEAAM TRAAM GPAAM TTAAN
LCWPL DEWPL TRUPL GPUPL ITHPL
LCBOD DEBGD TRBOD GPBOD TTBOD
LCBWC DEBHC TRBUC GPBHC T1BHC
LCXTE DEXTE TRXTE GPXTE IIXTE

NOTE: LCGTD s output only when the built-in Toran receiver is selected.

APD-1



"ouUTRUT" "RS232C"

XD 2 3 RXD
DSR & 20 DTR
GND 10 7 GND
OPST 13 -
GNC 14 ,]

| Casc-4 EXT NAV/OUTPUT ports: CURRCNT LOOP

(factury selling)

Se_ | #1082 T #3 #4THS # ] - S1 T #2
plug off off off ON off ON | lug | off

For connection diagrams, see pages & and 0.

APB-3



TR w¥r£ )
FobT wod by

o v L
S, FIWAD

n
I
B
o

o ———

ik — mx
e e 57 WA ABSHAO;
1o
| 1
I
v
, H
Caws)
Y2078 4¥2
PTE w.luu..;. ciE o}
IS =5 E . e -
f [ ZeeaiEr: _ JAF | 4T FabeF 13D L
H — . iz
! Tz t
! bt I | 1
- R 1 L | 0062271 —mm— — -
1T s - _—
_I,WN.T, -~ ThAT —— e e — I— —
Amuoummmu I i et i
: Hﬂ% W\Rw | 922 ; ! S T _
3 e e | o _(7\7 e 7200 o Ll
i —n— 'y I : ELr |
iy S 5 r Rp— :
¢ e i PR S s
o =t A — S e _
NorE {PY — AP G ) S A FEIehe AT
et R abtid P e f
_ prmcde? O —== reiv: T 1ry ! |
H i =3 R4 Mir g X e by — L | bt Ftr !
Rz oz Y TEA R L —- - |
L wedwze] L [ 3905457 YE MG b Tink
- - i T T B & |
i LM S \

S —

APF-1



Standard Current-lcop  vs.  Furuno's Current-loop

Prablem accurs when interfacing the Furuno eguipment with the standard
current-loop which is employed in personal compdters, etc. Furuno's
Togic s negative, but their logic is positive.

Standard Curreont-loop Furuno's Currcnt-loop
O=cut-off J=current-loop
I=current-Toop FEAE N (D wkww I=cut-off
t E T
L R RY
Txc‘l ---------------------------------- RY O
|
R B et 4 TAM
RY { brmmm e 4 i¥

NOTE: Though il i+ vegulated by NMEA 018070183 Lo exchange information oy
using voitage-ievel signal, corvenl-icop system i acpular among
many mayine electronics. Lo olong as negabive Togic s used in
their "CUKRENT-LGGP VERSION of NMEA O1R0/81H3Y, rhey may be intar-
faced with Darunots cguipmeni.  Uf ant, the above-mentionedd

problem arises.

APC-2
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* APPENDIX G *
* HOW TO RECOVER FROM *
* "MEMORY ERROR™ *

AAAEKAKKAKA K KRR AXKRAXRRRRKKARAAKRK

Normally, when [PWRT is hit, (1) power ic applied to the machine, (2) a
beep is generated, (3) the self-test is conducted, and (4) the monitor
screen s presented.  If the machine is turned cn with the back-up
memory contents volatilized, the self-check result will be presented as
shown below (either left or right illustration), but monitor screen does
not appear.

If the self-test reosult is presented as shown right, turn of f and on the
machine. The left-shown screen will be presented.

IR SESMONS
SIS [ 52 TR R i
SHARIUP STATUS STARTUR S1ATUS
RAM SYSTEM AREA @ OK RAM SYSTEM ARE 4 @ OK
RAM USER AREA 1 OK HAM UG AREA UK
MEMOFTE DAL FRERT T AL T P
ROM 1T NO.Z25-0101-104 ROM T NOL225- 0101-104
ROM2 NO.Z25-0100- 704 RUM 7 NG 2250100704
FLEASE CHOONE FITOR s ONE HELOW, HOW STARTING U
[1IKRET . SAVE WATPOINTS
[P1KE Y ALL MEMORIES ( LEAK {(MEMORY 1IRROR )

When the self-test result is presented as shown left, conduct the
following operations:

If you do not mind erasing all the memory contents including the
waypoints, hit [2]1.

If you want to erase all the data excluding the waypoints;

{1y Hit [1].

(2) While calling up the waypoint one by one through the WPT [Z2]
(Recall & erase waypoint) path, record those data in a Tog.

(3} Evase all the memory contents through the INIT [7] (A1l memaries
clear) path.

{4) Referring to the log, reenter the waypoints through the WPT [3]
(Enter WPT by lat/lon} path.

After the above-mentioned operations, set up various parameters through
the INIT, PLOT menus, etc.

APG-1
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* APPENDIX E *

* *

*  CHANGING TRACKING SPEED =*

FhkkkkXkrAkhkhdhhkhhkhdhhtdhhhk

This machire can perform position fixing until the ship's speed exceeds 80KTS.

By cutting jumper wire JP3 on the 22P0006 board (shown helow), you may change
the max. tracking speed down to 40KTS. If the ship's max. speed is below
A0KTS, you may conduct this modification. Loran fix will become more stable
{the course line will be plotted more smoothly) when compared with the 80KTS
setting (with the jumper).

— I —
JP3
|
‘"'J‘;\—JTJ A_/ AMP 22P0006
o CA A=
e —
-_______< r_r____A____,_.f——-’_'—

APE-1
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*  APPENDIX [ =

* HOW TO REPLACE *
*  ROM CHIPS *

hkddhkhkkhhkkkkhkkk

[CAUTION] LEven if the machine is turned off, some circuits are kept
“alive" by the back-up battery. Do not touch the circuits
unless instructed below. Shortcicuit may result in defect of
the component or destruction of the back-up memory contents.

(1) Put the machinme on the table upside-down.

{2) Loosen the four screws, and remove the cabinet cover as illustrated
below.
& x4

e

obe zzroocos | AL //
o2 ué
) &2 o /

ONNAHGA

(3) Extract the ROM's (U6 and U7) from the GDC (22P0003) board, by using
an IC extractor.

(4) After inserting the new ROM's into the sockets, fix them with a
plastic binder.

Program Nos.
U6: 225-0101-1XX
U7: 225-0101-2%X
T VYersion No.

(5) Turn on the machine, and confirm that the memory contents are not

volatilized. See page APG-1.

API-1
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*
*

APPENDIX K

*
*

* HANDLING MEMORY PARTITIONS *

KhKdkkkEFdkkhkdkkhhhkhkhkhrkhrhhhk

This machine can memorize up to 4423 geographical locations

{=1800+1524+99+1000) as illustrated

Waypoints and a sea chart
{coast line} are stored
in the lower half of the

memary .
| keyboard | [@nler -
RAM catiii <§§§E:1§Ea)»
| RAN card | TiGad

The [/7] area is divided into three partitions (

below.
// / o
,;/‘ A /// ////C - /;;/éj
S Smp S (‘r\urse Line L
7. (1800 points max.) ,i o
. S S
. . / o /.' ‘ //
/..a__/--._p.,_—¢-,—----;----./_..,,/ ‘,_-4 #..m
. . /< //
e Event Marks L
- (1524 points max.)
L S e
R S /4'__-///////////
Waypoints

{99 points max.)

Chart

(1000 points max.)

(D (J » L3J

Locations fixed by a navaid are stored into parf1f¢nn(j) in succession.
event marks are alsc stored in partition(Q).

Interral Loran or

Ext. Navaid ‘ fixed pos

|
i

J Hit of CEVT] key

T s
E<<C¥/<X/',«f<ﬂ R L

\
Ex‘
‘«\/

S 7”/
//

/Course L1ne Course Line:
. 600 - 4" GOO /,

<Part1t1on f Part1t1on r’Part1t10n
‘ o o j,

Ry S
: . -

PSS Y
“Course Line
W ( 600 i

.

Rerd

// ’

. i Bt
< yd f/ e

Event Mark Event Mark
..508 508

Partition (1) is presented
on CRT as Plotter Screen.

APK -
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LCAUTION]

(1}

{2)

*(4)

*(7)
*(8)

)
(10)
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* APPENDIX H *
* HOW TO REPLACE BACK-UP BATTERY =

ek e oo ek dode ko de e e ok Feok dok ok ko ke dok ok kok ke

Even if the machine is turned off, some circuits are kept
"alive" by the back-up battery. Do not touch the circuits
ynless instructed below, Shortcircurt may result 1n detect
of the component or destruction of backed-up memory contents.

After disconnecting the power cable, put the machine on the table
upside-down.

Loosen the four screws, and remove the cabinet cover as illustrated
below.

ONNEN3

Measure the battery voltage between the "BTH" (+} and "BTL" (-}
terminals on the GDC {2Z2P0003) bhoard. If the voltage is below
2.5Vdc, replace the battery as instructed in the following steps.
(Unless you mind Toosing the memory contents, you may omit the
steps with "*" marks.)
Lithium Battery : CR2/3 6-LF1FRSS 2250062-0
[000-111-7871
Life = 3 years approx.

In order to hold the memory contents during the battery replacing
work, temporarily connect a dry battery between the "BTH" (+) and
"BTL" (-) terminals, using leads. (Any Llype battery may be used so
Tong as the voltage is 3 to 5 Vdc.) (Be careful about the
polarity.)

Cut jumper "JP1" on the same pc hoard.

Remove the battery fixing metal, and replace the existing Iithium
battery with a new one. (Be careful about the polarity.)

Reconnect jumper "“JP1",

Remove the dry battery which was connected in step (4} for tem-
porary back-up.

Fix the newly connected Tithium battery with the fixing metal.

Turn on the machine, and contirm that the memcry contents are not
volatilized. See page AGP-1.

APH-1



¢ As mentioned earlier, the memory is factory-divided into three partitions.

It you wish, you may divide it into two or six, or use the whole area as
une pdrlilion. Refer Lo P.49 (1).

Course ' Course Course

Line Line | ine ‘ ‘0 ‘ " e

900 900 300 o i . i .
S ) SIS SR ) Ry S Gy By

Event Event Event. )

Marks Marks Marks: . - .

762 762 284 v o

Course Line
1800

Event Marks
1524

e When the whole area is used as one parlition, a long course Tine (1800
points) may be presented and many event marks (1574 ponints) may he
entered. However, a course line/event marks can not be copied onto
anather partition. (You may store them onto a RAM card, but the current

course line/event marks will be erased when the RAM card contents are
relodded. )

[NOTE] When the confiquration {(division) of the memory partition is

changed, the contents in all the partitions are erased.

APK-3
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* APPENDTX 4 *
*  SHIP'S MOVEMENT *
* AND *

* PICTURE SCROLLING *

*hkkdkkdkkdhhkkhokkhdkiokkk

This machine has a large picture area, and you can see about 50% of it
through the window, e.g. CRT. See the following illustration.

F—‘—"\ Y &
Picture | &f~}\ga\‘~ R This part is invisible.
Area STV B
a S 1< bo— - —— You can see the hatched part
SRR through the window, e.q.
SOOVVAY CRT. wITEOW

When the own ship reaches the edge of the "window" area, the window
shifts i1tself not to miss the own ship. (This operation is dene
instantly.) See the illustrations below.

o~ o -T“j

N \‘ instant

Lo
N
L.~

Edge of

the window!!

Wher the own ship finally reaches the edge of the picture area, the
machine re-paints the entire picture with the own ship and the "window"

positioned at the center part of the picture area. See the following
illustrations.

After a
short While

>

Edge of the
picture area!!

Remember that this machine is provided with two pages of such picture
areas. If you assign different chart scales to both pages, picture re-
painting takes place alternately between page 1 and 2, resulting that
you may observe the ship's course on either page 1 or 2 without
interruption.

APJ-1
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Partitions (2" and

3. are used as mentioned below.

(A) You may copy from 1 to 2. (or (3:). (B) You may overlay -1 (current
Refer to P.49 (2). course line and event marks)
with 2 (or 3,).
Refer to P.49 (3}.
N N "
U D LN R
----- {I}--{ copy/}{é}----------{i}---“ e U e ) e S € ottty
Y Y Y
Y Y A
~ A

(C) You may save the contents of
any partition into a RAM

(D) You may reload the ecnntents of
RAM card onto any partition,
Refer to P.50 (3).

card. Refer to P.50 (2).
------ Sy v————f——-—aé}J---- - --vhfxfkk-------xg.4/ copy e

\;I‘ T ! - lif T Rl .
% i ! 0 x ! i
; > |

P & A X !

! 0 ! |
|
L.
You may see the reloaded contents | RAM
as mentioned in (B). card

APK-2
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* APPENDIX L *

A *

* ERASING ALL EVENT MARKS *

Fhkhkkhkrhkhkhdkkhhhkhkkhkrrrxhhdii

As mentioned or page 28, all the event marks may be erased.
Follow the path list below.

[MNU]
PLT
[5] Memory partition type & erase

___________ ERASE MO.1 (EVENT MARKS)

APL-1





