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SPECIFICAT Iiws

SI-TCK Model 787(

Frequency

Seasitivity

Maximey Input Level
Tracking Yelocily
Setiting Time

Tower Draln

Asbient Temperature

wotch Filter

ComPulavy Course Computer
Data Dutpul

Coordinate Converter-Latflong
Mounting Biuens jons/ieight
Antenna Coupler with 15
Heters (49') of Cable®
Case Contruction

Display

Controls

Alarms Audidle

Alsras Yisual
Position Correction

Compas: Heading Correction
Elapsed Time Counter, Clack

100 KHp

Less ihan Suvalis/Meter

0.3 Voils

0-40 knots

) minutes at 0 db {nom)

11 - |5 ¥Dc O.5A NECATIVE GROUND MY
0 - so%

3 Interas). Presat

Bullt-ln For TD and LEt/Long Oparatiea
Serial Cross Track For Auto Pilat
Budit-tn

S.BW x 6.6 x 3.20 Inches/]1.3KG, I1b.
Ray be wounted directly on extens(on
Pale or attached with hose clamps
Super Splash proof

LLD Bachklighted with Diemer Contro)
Membrane Keybosrd Back|ightad
touchione Keyboard, Proxiamity Alirm

Anchor Watch and Cross Track
In LCD Display for Cycls Select,
Sig/notse, Station Blimd

Manusl TC or Lat-Long.
Manual
Day. Moars, Minutes

Bata output Includes §) Autopilat, 2) tatiiude-Longitude data only for Dead
Reckoning mput to S1-TEX 147 Suteilite Mavigatnr y

Readjustaent of Notch Filters say be recosmended for operstfon in

certain areas:

Anywhere withla 20 miles of a Righ power, Migh frequency radio transmilier
such a5 High Seas Ship 1o Shore statlons, High Power Mavy stslloas on

€ast ond West Loast USA.

In areas whers LORAN A and DECCA MAYIGATION systems dre in operation, such
o3 Easl end West Canada and other Forsign countries of Europe and Asta.

fhe U.S Coast Guard provides an Interference Lisl In Loran C Users
Handbook K16562.3 which describes the sreas of interference.in the .5,



FEATURES

Your Madel 787C has been designed to provide accurate and
reliable Loran C radio navigational data. The following list
of features describes the capabilities which make it one of the
most versatile Loran C recetvers avallable:

* Programmable GR! for operatfon in most toran C chains
located throughout the world.

*+ Fully automatic, Microprocessor controlled operation,
Once the GRI and Secondaries are selected, acquisition,
cycle selection and settling are automatic.

* Automatic tracking of Master station and all useable
secondaries.

* pual LCD displays simultaneously display two TD's of
the selected secondaries or Latitude and Longitude.

*+ Repeatable accuracy, 50 to 1500 Ft. depending on 1D's
used and the gradient of TD's.

* Always ON memory retains the entered GRI, the secondary
ctations selected and all data programmed or stored in
memory locations even when Power is turned of f. Once
entered the data remains stored until it 1s cleared.

*  Auto-Start when receiver s turned on. You usually never
need to enter the GRI again,

* Waypoint programming in Fifty (50} memory locations.

* Autpmatic entry of programmed waypoints.

* Memory indicators when data is entered or recalled.

*+ Instant Memory feature stores present position 10's or
Latitude-Longitude.

* Spajed keyboard with touch-tane operation.

* Proximity alert - tone sounds at approximately 2 second
intervals for OFf-Course, anchor watch, waypoint arrival,

* flapsed time counter, 24 Hour clock.

* ComPuNav Operaticn (computerized navigation}, to compute
and guide you along the course to the desired destination
(waypoint), automatically computes the Cross Track Error,
Distance to Go (Range) and Time to Go, Yessels Speed,
Vessels Loran Heading, Bearing To Waypoint.

il
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APFLICABLE LORAN-C CHAINS

GR! H/S STATION CHAIN CODING DELAY
4990 H JOHUNSTON 15 CENTRAL PACIFIC

X UPOLO PT, HAWALI 11,000 u sec

Y KURE 15, HAMAIL 29,000 u sec
5990 H WILLLAMS LAKE, BC CANADIAN WEST

4 SHOAL COVE, AK COAST 11,000 p sec

Y GEGRGE, WA 27,000 p sec

b PORT HARDY 41,000 p.sec
1920 H FOX HARBOR, CANADA LABRADOR SEA

W CAPE RACE, NEWFOUNDLAND 11,000 u sec

X ARGISS0Q, GREEMLAND 26,000 u sec
7960 M TOK, AK GULF OF ALASKA

X NARROW CAPE, AK 11.000 u sec

Y SHAQL COVE, AK 26,000 uy sec
1970 H EJOE, FARQE [ISLANDS MORWEGIAN SEA

X GO, NORWAY 11,000 u sec

W SYLT, GERMANY 26,000 u sec

¥ SANDUR, ICELAND 45,000 p sec

i JAN MAYEN, NORWAY 60,000 u sec
7960 M HALONE, FL SOUT.IEAST U.5.

H GRANGEVILLE, LA 11,000 y sec

X RAYMONDVILLE, TX 25,000 u sec

Y JUPITER, FL 43,000 u scc

z 59,000 u sec

CAROL INA BEACH, NC




APPLICABLE LORAN-C CHAINS {cont)

GRI M/S STATION CHAIN COOING DELAY
7990 M SIMERT CRICHI, [TALY MEDI TERRANEAN

X LAHPEDUSA, ITALY SEA 11,000 . sec

Y KARGABARUN, TURKEY 29,000 p sec

Z ESTARTIT, SPAIN 47,000 p sec
8470 M DANA, IR GREAT LAKES

L] MALONE, FL 11,000 p sec

X SENECA, NY 28,000 u sec

Y BAUDETTE, MN 44,000 p sec
9940 M FALLON, RV t.5. WEST COAST

W GEORGE, WA 11,000 y sec

X HIODLETOWN, CA 27,000 ¢ sec

Y SEARCHL IGNT, NV 40,000 y sec
9960 M SENECA, NY NORTHEAST U.5.

W CAREBOU, ME 11,000 u sec

X NANTUCKET, MA 25,000 p sec

¥ CAROLINA BEACH, NC 39,000 y sec

I OAKA, IN 54,000 y sec
9970 M INO JIMA, YOLCANO NORTHWEST PACIT IC

1 SLAND

W MARCUS 15LAND, JAPAN 11,000 v sec

X HOKKATDD, JAPAN 30,000 y sec

Y GESASHI, JAPAN 55,000 y sec

z YAP ISLAND, U.S.A. 15,000 y sec

TRUST

vi




APPL ICABLE LORAN-€ CHAINS (cont}

GR1 H/S STATION CHAIN CODING DELAY
5930 M CARIBOU, ME CANAD [AN
X HANTUCKET, MA EAST COAST 11,000 ¢ sec
¥ CAPE RACE, 25,000 y sec
NEWFOUNDLAND
7 FOX HARBOR 38,000
LABRADOR u SEC
9990 M ST PAUL PRIBILOFF IS, | NORTH PACIFIC
AK
ATIU, AK 11,000 u sec
PORT CLARENCE, AK 29,000 u sec
NARROW CAPE, AK 43,000 u sec
5000 H SAKHAL IN
X KAMCHATAKIY 11,000 u sec
¥ VLAD}VOSTOCK 30,000 p sec
5970 NOT AVAILABLE KOREA
AT PRINTING
9980 M SANDUR, ICELAND 1CELANDIC
W ANG1550Q 11,000 u sec
GREENLAND
X EDJE, FAERODE 1S. 30,000 u sec

DENMARK

vii




GLOSSARY OF TERMS

A partidl list of terms used with Loran C is presented herein.
Additiona) information can he obtained from the sources referenced in

this manual.

Accuracy. Absolute position accyracy as opposed to repeatable
accuracy.

Acquisition. (or search) is the process of establishing the
approximate locatton in time of the master and each of the selected
secondaries with sufficient accuracy to permit suhsequent settling
and tracking.

Additional Secondary Factors ASF. Factors accounting for
variations in Loran signal velocity caused by changes in the con-

ductivity of the earth's surface.

Antenna. A device that converts electromagnetic waves to electri-
cal signals.

Antenna Coupler. A device that converts and pre-processes the
electrical output of the antenna to the signal level and impedance
necessary to drive the receiver.

Baseline. A projection of the great circle line joining the Master
and Secondary stations.

Baseltne Extension. An extension of the Baseline formed by pro-
jecting the Baseline through the Master and Sccondary stations in

either direction.

Blink. A loran system alarm warning the operator of technical
problems or faulty timing at any of the loran transmitters.
Chain. A group of Loran ¢ transmitting stations identified by a
specific GRI.

Coding Delay. The difference in time of transmission between the
Master and secondary station.

ComPuNav CPN. The automatic computation of Cross-track-error,
distance-to-go (RANGE) and Lime-to-go to a Maypoint (WP}

which is presented on the Loran C receiver displays.
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Conductivity. The electrical properties of the earlh’s surface
which affects the speed at which loran signals travel over ground
paths., See ASF Additional Secondary Factors.

Crossing Angle. The angle-from O to 90 degrees- at which the two
Lines of Positign (LOP's) intersect.

Cross-Rate/Cross-Chain Interference. Loran signal interference
crassed by signals from another chain.

Cross Track Error XTE., The computed off-course deviation {to left
or right) from the course between the point of origin (PO} and the
desired destination or waypoint.

Cycle Slip. Failure of the receiver to maintain synchronization
and alignment of the phase code of the Lorén C pulses which can
cause time difference measurement errors in multiples of 10

microseconds.

Desrred Destipation-DD. A MWaypoint - 2 position or Yocation to
which the Loran C user wishes to travel consisting of the intersec-
tion of Lwo Lines of Position (LOP's).

Qual Rated Statijon. A loran station which operates in two loran

chains.

fully Automatic Loran Receiver. Equipment that, after the initial
selection of the chain, automatically acquires the master and
secondaries, settles, cycle selects, tracks the signals, and
periodically updates the limes of position without manual manipula-
tion of knobs or panel controls.

Gradient. The Time Difference separation between Lines of
Position, {specified in microseconds). Gradients vary accordingly
with selection of Master-Secondary pairs.

GRI-Group Repetition Interval. The time coded delay a 4 digit
nunber used to identify the group of transmitter stations in a spe-

cified Loran C Chain.
Ground Wave., The path along the curvature of the earth which the

Loran C signals follow,
In-Band Noise. Any electrical interference which occurs within the

Loran C band of 90 KHz to 110 KHz.

ix



fonosphere. An atmospheric layer above the carth's surface,
varying in altitude between 25 and 250 miles, which reflects radio
waves.

Land Path Variable. The factor used to compensate for the dif-
ference In Loran € signal velocliy over scawaler, flat tand, moun-

tains and various terrain.

Line of Position-LOP. A graphical plot of all cbservation points
having the same constant measured time difference {70) between the
master station and the secondary stations. The graphical plot
forms the line of position printed on the toran C Chart.

Loran € System. A long range navigation system that operates al an
assigned frequency of 100 KHz. It utilizes pulsed signals from
widely spaced transmitting stations and measures the difference in
arrival times of the pulses to determine position retative to the
transmitting stations.

Loran Fix. The position or location established by the intersec-
tion of twa LOP's.

Max imum Operating Range. The maximum distance within the prime
coverage area where loran reception is possible within a specified

accuracy and a specified signal to noise ratio.

M-Master Station. The controlling station of the Loran C Chain
which transmits the reference timing signals.

Minimum Operating Range. The range, S to 20 miles, wherein Lhe
receiver may not track the desired cycle, thus causing displayed
errors in increments of 10 microseconds.

Notch Filters. A narrow band noise filter vsed to tune out inter-
ference pear the Loran C Band.

point of Origin. A starting point of 2a navigational operation.
The pasition or location at the intersection of two LOP's, indi-

tated by the receiver at the instant the ComPulavy (CPN) mode is
initiatized.

Receiver. A device that processes Loran signals from the antenna
coupler and measures the difference in arrival time of the selected
signals representing the measured parameter.

Repeatability. The ability to return to a particular position or
location using Loran C navigation aids.



Secondary Station. Any transmitting station in the Chain that is
not the master station. Sccondaries are wsually designated W, X, ¥
and 7 and refercnced to the master M station GRI.

settle. [s Lhe process of automatically aligning the phase codes,
identifying the correct cycle zero-crossing, establishing ground-
wave tracking, and indicating that time differences are valid.
Signal to Moise Ratio. The ralio of Laran signs) strenqth, at the
TIMING point, te the in-band noise.

Skywave. A Loran C signal transmission which is reflected by the
ionoshpere. These signals are less accurate than the ground wave

signals.
Time Differcnce-TD. Time difference is the time af arrival of the

secondary signal minus the time of arriva) of the master signalt, as

observed on a single receiver.

Tracking. [Is the process of maintaining the synchronization of the
receiver with the selected signais.

Haypoint. A destination, a position or location, to which the
Loran € user wishes to travel, consisting of the intersection of

two Lines of Position (LOP's).
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SECTION 1.0
ENTROBUCTION

this instruction book provides the operator with a description of
the operating capabilities of the Model 747 Loran T Receiver and
how to use It as a navigation aid. Before you install your Model
787, it is recommeneded that you read the instructions carefully
and thorpughly to become familiar with the installation require-
ments and the operating procedures. This fundamental knowiedge is

essential for proper operation.

CAUTION

Your new SI-TEX Model 7B7 Loran € Recelver is intended for yse as a
Navigation Aid. Navigational infarmation derived using your Model
787 can be accurate, however, the informatinn should always be
double-checked using other means available to determine the
accuracy and reliability of the data.

Your Model 7B7 Receiver must be used in conjunction with certified
nautical charts containing LORAN-C information. Nautical chart
catalogs are available from local chart dealers who can help you
determine which charts are required for your area of interest.
Charts may be obtained from local chart dealers or they can be
ubtained by mai} from the following sources.

National Ocean Survey
Distribution Division (C-44)
Riverdale, M> 20804
301-436-6990

Chart catalogs are also available from K.0.S. at no chargc. The

catalogs show which charts are available and vhether they contain

Loran [ data for U.5. Coastal waters.

1-1
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1.

Canadian Mydrographic Services issucs Loran { chart catalogs and
charts for the Canadian fast Coast, West Loast and Great Lakes

areas and can be obtainnd from:

Canadian liydrographic Services
fepartment of Fisheries and Environment

Ottawa, Ontaric KIA 0f6, Canada

for other areas oulside of U.5. Coastal waters, {i.e., Mexican
waters and other areas of the world) chart catalogs and charts can

be obtained from:

Defenase Mapping Agency
Topographic Center, ATTN: DOCP
6500 Brookes Lane

Washington 0.C. 20315

PRECAUTIONS WHEN USING LORAN C CHARTS

First editions of Loran € charts are based on predicted coverage
rather than on actual ficld measurements. In most cases the pre-
dicted data is quite accurate. !owever, in a few instances, there
may be some large crrars. The user of Loran € navigation equipment
should know abput these problems. Loran C coverage for subsequent
chart oditions have to be verified by actual measurements, but the
user is advised to check regularly to determine navigational

chantes or other problems.

The U.S. Coast Guard provides information related to Loran C and it

is aviiilable from the local District offices. Write or telephone:

Loray C Education and [nformatian
U.S. Coast Guard Headquarters (G-NAN/TP14)
Washington U.C. 20593 Telephone 202-472-5857



1.2

1.3

Owners and operatars of Loran C equipment are adviscd to obtain a
copy of the "LORAN-C USERS HANDBOOX" COMDT INST M16562.13.

The handbook provides information to the user concerning the Loran
C system, the use of Loran C receivers, interference probiems,
nautical charts and tables and list of other sources of information

useful to the navigator.

LORAN C NAVIGATION

Loran £ is a valuable aid to navigation, however, it should always
be used in conjunction with other navigation aids avaiiable to the
mariner. The compass provides the indications for direction of
travel to 2 destination and should always be used for navigation.
Buoys, Yights, landmarks, depth soundings, radar, range markers,
radio direction Finding and celestlal observattons provide addi-
tional means to establish you position and to verify information
provided by your navigational instruments.

Loran C and computerized navigation systems can provide accurate
navigational data. It can save travel time, increase safety and
reduce cost. Various facters influence the accuracy of the system.
Each component in the system contributes some error because of
accuracy limitations. How you operate your navigational equipment
and plot your position using charts is important. This also
contributes some inaccuracies to the navigation system. The pru-

dent mariner should never rely on any one system.

WHAT [S LORAN

LORAN is an acronym meaning Long Range Aid ta Mavigation. (t is an
electronic navigation system using shore-based radio transmitters

and shipboard receivers. Loran provides the means to allow mari-

ners to determine their position or location at sea.

1-3
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.1

Us 1y Loran C toes not require any special technmicald skill or
knawledge.  Although the Loran C systom is very complex, it is
not necessary to understand the system completely to use it as a

navigalion aid. llowever, 3 more extensive knowledge wiltl provide

more effective use of the sysitem.

LORAH_C SYSTEM

The Loran € systom is a pulsed low frequency (100 Xkz) hyperbolic
radio-navigational syslem that utilizes a chain or group of
shore-based transmilling stations. Each chain or group is
comprised of a Master [M) transmitting station and two or more
Secondary transmitting stations. The stations of the Loran €
Chain transmit groups of pulses at specified Group Repetition
Intervals {GRI). This GRI is wsed to identify the Loran C Chain

for & designated area of coverage.

GRI Designation. The Group Repetition Interval (GR1) is spe-
cified in microseconds and the GRI for each chain is selected

such, that it contains a sufficient time interval for

transnission of pulse groups from each station, plus, allowing
time between cach pulse group, so that the signals from two or
more stations cannot overlap {in time) anywhere in the coverage

area.

The Group Repctition Interval rate structure used for Leran C
operation will be between 40000 microseconds and 99990

microseconds.

A Loran € GRY chain is designated by the first four (4} digits of
the GR1 rate. For example, 7980 designates the GRI rate for the
Sgutheastern United States Loran € chain. The GRI's for all
other arcas of coverage is presented in this manual.

1-4



.4.2

Each station Lransmits one pulse group per GRI. The Master {M)
pulse group consists of eight pulses spaced 1000 microseconds
apart and a ninth pulse 2000 microseconds after the eighth pulse,
Each secondary station pulse group consists of eight pulses
spaced 1000 microseconds apart.

The ninth pulse of the Master is used to pravide identification
of the Master station. Secondary stations having transmission
error problems also blink by turning the first two pulses of the
group off and on to activate the receiver alarm circuits.

Further information related to blink codes can be obtaincd from
the references cited in this book,

{L.ORAN C CHAIN

Each Loran C chain provides navigational data for a predetermined
toverage area. Within the chain, one transmitter is designated
the Master (M)} station and provides the basis for identification
and synchronization of the Loran C chain. The other transmilters
are designated as Secondary stations and for convenience are
generally fdentified as station W, X, Y and 7 and are referenced
to the specific Master station. A1 pulsed signals transmitted
by Secondary stations are synchronously timed with the Master
station. These synchronized pulses are tramsmitted at precise
time intervals, and the intervals are adjuslted such that signals
transmitted by each secondary will arrive at the receiver at a
different time. The Loran £ receiver is used to process the
pulsed signals and to measure the difference in the time-of-
arrival, that is, the slight difference in time required for the
transmitted pulses to reach the shipboard receiver from each of
the transmitters. This difference in tine is referred to as Time
Difference (T0}. TO's are measured in microseconds (millionths
of a secand). Loran C derives it's accuracy from the precise
measurement of the T0;s in microseconds and from the inherent

stability of low frequency signal propagalion.



The following examples will provide the user with a better view

of the system.

The Loran C hyperbolic navigation system operates on the prin-
ciple that the measurement of the difference in time-of-arrival
of signais from two stations, when observed at a specific paint
in the coverage area, {s a measure of the difference in distance
from the cbservation point to the two stations. Thus, the
Time/Distance relationship is established. HNavigation using
Loran C requires the use of the Haster (M) station and any two
Secondary stations W, X, Y or Z of the same Loran { chain, to
measure the Time Difference/Distance Difference from the obser-

vation point to the two stations.

Generally, the Loran C receiver must be programmed to recognize
and identify Lhe Master station GR! of the Loran C chiafn. Once
programmed, the receiver can measure the TD's and present them on
a digital readout display. Fiqure 1 illustrates a typical Loran
C chain configuration. The Master (M) and Secondaries W, X,
and 1 are separated by several hundred miles.

z
X
0 O
¥
@]
o - LORAN RECEIVER
G DBSERVATION POINT
o4
" MM XY, 2
0 TRANSKITTER LOCATIONS
at-J9

Figure 1. Typicel Loran C Chain Configuration
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tn Figure 2, the Master (M} and two Secondaries W and Y are used
for an example. The Master (M} stationm transmits synchronized
Laran C pulses at precise time intervals. The receiver, focated
at an observation point, synchronizes on Lthese pulses. At pre-
cise time intervals later {after the Master station transmis-
sian), each Secondary station, W and X, transmit synchronized
pulses in timed sequence. The receiver at the observation point
measures the sltght T0's required for each of the pulses to reach
the gbservatian point from the transmitter stations. Your Loran
C receiver presents each of the measured Time Differences on the

display.

In the example of Flgure 2, the TD measured from station ¥W to the
observation patnt is designated TOW and the T0 measured from sta-
tion X is designated TOX. A graphical plot (a lipe drawn through
the Yocus of all points) of all observation peints, having the
same constant measured TD {f.a., distance differance] between M
and W, the two stations, is a hyperbola and this Tine is called a
Line Of Position LOP-W relative to statfans M and W. From the
example of Figure 2 it can be seen that the observation point
{position) is located somewhere along LOP-W plotted on the chart.

on

Y
O
TOX DBSERYATION POINT
M —
o
LOP-W\
Wi~ TOW A PLOT OF THE SAME CONSTANT
MEASURED TIME DIFFFRENCE FDRMS
w108 THE LINE OF POSITEON LOP PRINTED

ON NAUTICAL CHMARTS

Figure 2 Sample Plots
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Likewise, from the example of Figure 2, a graphical plot of the
same constant measured time difference between M and X forms a
Line of Position LOP-X relative to stations M and X, and it can
be seen that the gbservation point is also located somewhere
along LOP-X. These Lines of Position are plotted on a Loran C
nautical chart and used as navigation aids to determine your
position, The intersection or crossing point of the two LOP's is
the observation point or position where the receiver is located

on a boat.

Since the Time Differences TH's are measured in microseconds, the
graphical tines farming the LOP's are designated in microseconds,
Thus, a LOP is designated by a number, in microseconds, having
the same constant measured time difference. The LOP's are
plotted on Loran C nautical charts for the designated areas of
coverage of each Loran C chain. The LOP numbers displayed on

the receiver are compared with the same numbers on the nautical
chart and the intersection of the LOP's on the chart represent
your position or location in the coverage area.

The operator of a Loran C receiver can navigate to and from
positions lacated on the Loran C charts, using the Lines of
Fosition indicated by the receiver to determine the course to

a waypoint or destinations. Arrival at a destination is indica-
ted when the LOP's displayed on the receiver correspond to the
LOP's printed on the chart.

The example presented herein used secondary stations W and X to
demonstrate the use of the Loran C system. Any two secondaries
can be used in combination to provide the same navigational data
and any ather secondary can be used to verify the data when used
in conjunction with either or both of the other secondaries.
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1.5.1

1.5.2

Use of the Laran € system begins at the receiver. The wser/
operator must be familiar with all of the various factors which
influence and affect the accuracy when establishing posilion.
Overall accuracy is the result of individual accuracies such as
the selection of the best sccomdary stations, pltotting a loran
fin indicated by the unit and interpolation belween LOM's using

the charts.

Selecting the Chain. The first step is to decide which chain to
use and which secondaries to use. |In certain areas, onty one
chain is available. In other areas, two chains provide

overlapping coverage, Yoy must select the chain which will
provide the best coverage for your area of operation.

Selecting the Secondaries. The second step is to decide which
secondary stations to use. The Lwo secondary stations should be
chosen to provide the greatest navigational accuracy. The chains
have been designed to give two LOP fixes for all of the coverage
area. You can use two secondaries in one section of the coverage
drea and then use two different secondaries in 3nother section of
the coverage area. Or, you can use any of the secondaries to
cross check the accuracy of the fix provided by the two chosen
secondaries. The most important factors to consider when
selecting secondaries are (1) the crossing angle of the LOP's and
{2) the gradient between the secondary LOP's. The opcrator
should choose the best combination of crossing angle and gradient

to obtain the desired accuracy.

LOP_CROSSING ANGLES

Choose the secondary LOP's that provide the greatest crossing
angle. A crossing angle of 90 degrees would he ideal, however,
this is almost never possible. Therefore, choose Lthe hest

possible crossing angle. Whenever possible, do nol choose LOP's
which provide a crossing angle of less than 10 degrees. Choosing
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g

LOP's Jess than 30 degrees does not present a measurement
problem. Your receiver will measure all Time Differences with
cqual accuracy. The problems occur when the LOP's are used for
plotting a fix and when interpolating between LOP's. 1L becomes
difficult to establish a position on the chart when the two LOP's
cross at smal) angles and present nearly parallel lines.

LOP GRADIENT

Choose the secondary LOP's so that the gradient, or time dif-
ference separation, figure 1, between the LOP's represeants the
smallest distance per microsecond. In certain locations, a gra-
dient of 10 microseconds between the LOP's on the chart may
represent one mile distance, where a5, a gradient of 10 microseconds
belween the LOP's of another secondary may represent five miles
distance, or more, depending on the lecation and the distance

from the Master-Secondary pair.

BASELINE EXTENSION See Figure 3

Do not use the Master-Secondary pair 1n the vicinity of the Baseline
Extensions. When operating in these areas, the microsecond gradients
change rapidly because of the hyperbolic nature of the LOP's., There
is great possibility of introducing large errors in positian because
you may not be able to determine which side of the baseline you are
on. Baseline Extensions areas are marked on the Loran C charts.

When encountering these conditions, choose an alternate secondary
station and avoid the use of that secondary station in the Baselirne
txtension area.

ASF, LANDPATH DELAY OR_GRIDWARP.

Another factor to consider when using the Loran C navigation
systems is the Additional Secondary Factors (ASF) or land effect,
which causes a small difference in the Time Difference readings
on the receiver compared to the Lines of Position (LOP's) plotted
an the charts. The LOP's printed on the charts are those which
you would obtain on the displays if the Loran signa¥s traveled
over an all-scawater path. However, this is not the case. The

toran stations are usually located inland and the signals must
travel sume distance over a tand path. This land effect causes
the laran signals to travel slower, thus, requiring a slightly



longer time difference to reach the receiver. Loran € charts

contain adjustment factors for this ASF however an average value
was used for making the charts. In some locations there will be
a difference, since ASF can vary with locatien. Future charts

arc cxpected to contain more accerate information using varying

values for ASF corrections.

\

\
\

\
\MASTER

&) 4 nmi % ‘.‘ qﬁb
/’:‘;' 1
™ Q
o
= a ? \ 3
g W)y
3 2 ! b

' NOTE SAME TO READING
AT 8OTH CROSSING POINTS

HOTE LARGE GRADIENTS NEAR
BASELINE EXTENSION

1.3y

CAUTION

DO NOT USE MASTER-SECONDARY PAIR
IN VICINITY OF BASELINE EXTENSION

Figure 1. Basclinme Extension
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Converting Time Oifference Microseconds to Nautical Miles.

Soine nautical charts contain mileage reference scales. In

most cases nautical charts use Mercator projection which
generally means that the LATITUDE side of the chart is drawn

to 2 scale of one {1) nautical mile {6000 feet) per MINUTE OF
LATEITUDE. Either of the above reference can be used to determine
therelationship between nautical miles and microseconds for

a specific area. The same ¢onversion does rnot apply for all
areas of the loran C chain because the gradient or spacing
belween the loran Tines of position continue to increase as the
distance from the loran stations increases. For greatest accuracy
the conversion should be made about every § or 10 miles or S to 10

minutes of Latitude.

“B0 NOT USE THE LONGITUDE SCALE"

Procedure:

. Using a pair of dividers or a ruler, measure the spacing or gradient
between two lines of position on the chart, Oetermine the number of
microseconds between LOP's.

. Transfer this samc measurement to the Latitude scale or mileage
reference scale. Determine the number of miles for this measurement,
1 Minute of Latitude = } KW = 6000 FEET.

. Example of conversion.

If the measurement of the LOP gradient produced 10 microseconds equal
to 2.0 nautical miles on the Latitude scale,

10 microsecands = 2.0NM = 12000 feet

Divide all numbers by 100 to get

0.1 microsecond = 0.02 NM = 120 feet

Kote that if the nautical mile measurement was 4.0NM then the
distance in feet would be doubled, 240 feet. And if the measurement
was 1.0NM, then the distance would be one-half or 60 feet per

0.1 microsecond.



ACCURACY OF LORAN

Absolute Accuracy. This is the ability to determine your geographic
position using the TIME DIFFERENCES or LATITUDE-LONGITUDE measured by
your Loran € receiver. The absolute accuracy of Loran C varies from

0.1 to 0.25 nautical miles (using Loran C nautical charts), depending on
your locatlon in the coverage area. Absolute accuracy should be used to
know your position $f you wore visiting a new area or crossing an occan.

Repeatable Accuracy. This is the ability to return to a position where
you have been before and have recorded the TIME DIFFERENCE numbers or
LATITUDE-LONGITUDE coordinates. Dy using the laran C numbers for a
particular spot or lacation, you can obtain the greatest accuracy from
Loran C. The repeatable accuracy also depends on your location in the

coverage area,

Repeatable Accuracy can be more important and useful than absolute accuracy.
You can take advantage of the stability of the Loran C system because the
time difference numbers vary only slightly from day to day, for the same
location. 1f you know the location of shoals, sand bars, bottom obstructions
etc., you can easily avoid these areas. If you know several good fishing
locations, you can return to the same spot with better accuracy.

The user is advised to obtain a copy of “"Loran C Correction Tables" to
determine the absolute accuracy of loran for your specific area of coverage.

LORAN C ASF_CORRECTION TABLES
Pub No. Chain/Rate

LCPUB2211100C Canadian fast Coast/5930
LCPUBZ211200C Northeast U.5./%960
LCPUB2211300C Great Lakes/B970
LCPUBZ21 Y4000 Southeast U.5./7980
LCPUB2212100C U.S. West Coast/9940
LCPUB2212200C Canadian West Coast/5990
LCPUB2212300C Gulf of Alaska/7960
LCPUB2212400C North Pacific/9990

fach publication covers am entire chain and may be obtained from:

Defense Mapping Agency

Office of Distribution Services
Attn: ODCP

Washington, DC 20315
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COORDINATE CONVERSIOR

Coordinate conversion from Time Differences to Latitude and
Longitude can provide many advantages to the user. Where Time
Differences can provide an accurate geographic position using
Loran C charts, Latitude-longitude can provide accurate
geographic posiltion using any marine chart containing Latitude-
Longitude Coordinates. Interpolation using the charts is made
easier, since Latitude-Longitude coordinates are more equally
spaced, having a consistent gradient. The gradjent refers to the
number of micraeseconds change between TO Lines of Position or the
nuiber of Degrees/minutes change between Latitude-Longltude

coardinates.

Using Latitude-Longitude for navigation provides the most direct
course to a destination because 1t {s not influenced by the
curving Lines of Position produced by the TD's. When traveling
short distances, the curving LOP's produce negligible effects on
the distance traveled, except in areas close to a station which
should be avoided.

The coordinate converter system uses a mathematical equation that
is representative of the curvature of the earth surface and the
propagation of Loran C signals over an all seawater path for
calculating Latitude and Longitude. [t does not, however,
account for propagation anomolies, that is, differences in the
time of arrival of Loran C signals, caused by the signals tra-
veling over long land paths, the general physical characteristics
of the land mass, large building structures, bridges and aver the
seawater path. These propagation anomplies generally increase
the signal propagation time because signals travel slower over

Jand masses.

Since mast Loran C transmitting stations are located inland, the
signals will usually travel over land for some portion of their
travel. And, in some locations in the coverage area, the signals
will travel over much longer land paths. This results in com-
putations that differ from that obtained for sigmals traveling
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over a1l seawater paths. TYhese propagation anomolies are knawn
as Secondary Phase Factor {5F) and Additional Secondary Phase
Factor [ASF}. Secondary Phase Factor {s the predicatable effect
which change the Time Differences of leran signals traveling over
a seawater path. The Secondary Phase Factors are considered in
the calculations, however, the calculations will not be accurate
when operating close to the station and at great distances from
the station. The Additional) Secondary Phase Factor [ASF) is the
unpredicatable effect which changes the Time Differences of loran
sfgnals traveling over land masses, around hllls, mountains and
structures and then over a seawater path. The Additional
Secondary Phase Factors are not considered in the calculation
because they can vary from location to location.

Since the receiver coordinate conversion calculations do not
include the correction factors for the ASF, the positiaons you
plot will npot be as accurate as expected, unless compensation is
inchuded in the calculations. The Coordinate Converter system
provides for correctfon of the ASF propagation effects by use of
correction calculations, called COMPENSATION, whichk can be
entered into the calculation. The Compensation fs 3 quantity
which consists of 1) Direction, which indicates addition to or
subtraction from, the Latitude and Longitude calculated from the
TD's and 2) Magnitude, which represents the numerical value of
the compensation which must be added to or subtracted from the
calculated Latttude and Longitude. Compensation is described in

subsequent sections.



[ 24 14
148

315

) -

\ J) V !
A j—
— | e
i ?
- 3
% 134 0 50 '

7 MAINTENANCE SPACE
g

@ MILLIMETERS

INCHES
M D,l

45 D dMoln

[¥. 2%
MOUNTING DIMENSIONS

Figure 4. Mounting Dimensions

2-0



SECTION 2.0
ENSTALLATION

e HECEIVER MOUNTING LOCATION

Your unit is designed for easy instaliation, however, the
following recownnendations are important and should be followed to
obtain the most effective use of your equipment:

I. Select a convenient location for the Receiver unit which
will provide access for operation and for observing the

display information.

2. lInstall the receiver unit in a location that will provide
protection from extreme weather conditions such as direct
sea spray, rain and other extreme weather conditions {sce
Specifications). Water damage is excluded from warranty

provisians.

3. Route the Power cable and antenna coupler cable as far as
possibie from all other electrical cables and electrical
equipment that may radiate electrical noise interference.

4. Before finalizing the mounting location for the receiver
and anLenna coupler, operate the unit for some period of
time. Observe any interference or interaction that may
gccur when the vessel is running and when other equipment

is operated.

2.1.1 Receiver installation. Figure 4 Mounting Dimensions, illustra-
tes the standard table-top mountiag configuration wilh the
trunnion mounting located on the bottom of the receiver. For
bulkhead or overhead mounting, the trunnion must be repositioned

at the top of the receiver.
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NATICE

LCHEAN NFCEIVENS ATQUIRE A GCHIL BRI GROUND
FOR PROMER OPEIATION. FAILURE TO PIIOVIDE
PAQPER GAOYUMNUING WILL CAUSE FAULTY OR NO
OFERATION

INSFALLATION NEDUITREMINTIS WILL VARY FOR
CIFFERENT BOATS ON OUTHOARD ENGINES
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AND
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[a]
ENGINE BLOCK f : =7 777/
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ALTERNATOR seAwaTER
BATTERY GROUND PLATE
ALTERNATOR
NOISE FILTEA
TO ANTENNA CONNECY DC POWER CABLE ALTERNMATOR FILTER 15 REQUVIAED O
COUPLEN  [OIRECT TO DATTERY, USE MOST BUA TS, USE 12,000 11 20,000
I NO. 16 AWG WIRE OR LARGER. / MICADT ARAD ELECTROLY fiC
ey CAPACITOR,
aNT Q)
LORAN e — b O CONNECTING WIRE NC, 10 AWG
RECEIVER~_| N —/mnzr MAXIMUM LENG TH
aNg -
ot W
s [+]
; T ALTERMATOA
ALTERNATE 1

ENGINE BLOCK
GROUND

RF GROUND WIRE

ENGIME

-4

RF GROUND WIRE USE WO, 10 AWG STRANDED
WIAE CONNCCT DIRECTLY TO ENGINE BLOCK,
DO NOS CONMNECT TOBATTERY TERMINAL

SEAWATER GROUMD PLATE
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i.

After scltecting the mounting location and position, prepare the

mount ing foundation as follows:

i,

Antenna/Antenna Coupler tocation.

See Figure 4 for mounting hole dimensians.

The trunnion mount can be removed and used as a template

for locating the mounting holes. To remove the truanion

from the unit romove the two mounting knobs on the side of
the receiver. Move the receiver forward to disengage it

from the mounting.

Use the trunnion mount to locate Lhe mounting holes.

After the maunting surface has been prepared, mount the
trunnion to the table top, bulkhead or overhead using four

screws. Tighten all screws securely.

Allow adequate clearance around the receiver to provide for
installation and connection of cables and ground cables.

Chserve all precautions described for
mounting location.

Ideally, the antenna and

antenna coupler should be mounted on the highest part of the
vessel. This §s not always possible, however, the antenna must

not be located under or within a mass of metal rigging. The
metal rigging can cause blind spots within the reception area
whenever the rigging is between the antenna and the lransmitting

station.

1. Choose a location clear of at! metal rigging.

The antenna coupler should be mounted at least 3 feet or
more from Lhe receiver [and the remote display unit, of

used).
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3 Recommended locations for Antenna and Coupler.
Sail Boats-MIZZEN MAST, HORIZONTAL SPREADER,
top of stern rail. Insulated backstay can also be
used as an antemna,
Center Console boats-Mount on gunwale or at
top of console.
Power Boats-Mount on flying bridge, cabin
top or slde.
4. The antenna shouvld be mounted in the vertical position
and in a Jocation that is accessable for servicing.

5. Locate the Loran antenna as far as possible from all
other antennas, particularly, medium and high grequency
transmitting antennas. 6 feet horizontal distance and/or

3 feet vertical distance is recommended.

6. The signal quality should be examined at various loca-
tions to choose the best Yocation for the antenna.
See Operation Section - TEST MODE

2.1.2.1 Antenna Coupler. The Antenna Coupler is provided with 49 feel
of coaxjal cable and connector attached. 1f required for
installation, the cable may be lengthened to a maximum of 150
feet or shortened to 10 feet minimum. Use type RGSBA/U cable.
Determine the proper length of cable before finalizing site selection.

See Figqure 5 for cable-to-plug connection requirements,

2.1.2.2 Antenna Selection. The antenna 13 not provided. The antenna
coupler has been designed and tested to use a standard 7 to 8
foot fiberglass whip antenna. The top of the coupler is designed
with a thraaded insert {3/8" - 24 thread) to provide for direct
mounting of the whip antenna to the coupler.
A ltong wire antenna can be used {15 feet minimum) in place of the
standard whip antenna for emergency use only. Also, the antenna can
be mounted remotely from the coupler using insulated wire to extend

the connection to the antenna.

CAUTION
Do not use a staintess steel whip antenna. The
excessive weight and size may cause physical
damage to the coupler housing.
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2.1.2.3

2.2

2.2.1

Antenna Coupler Mounting. The antenna coupler is designed to

be mounted, (Figure 6) on an extension pole or swivel mount (not
supplied}. The lower section of the coupler housing is designed
with a threaded mounting (1* - 14 thread) to mate with standard
fiberglass extension poles or swivel mounts,

If a Laydown base mount is used, caulking or sealing compound
must be applied around the base of the coupler and the cable
entrance to prevent water leakage when coupler is in horizontal
position.

As an alternative, the antenna coupler may be strapped to 3
vertical stanchion using stainless stee) house clamps (not
supplied}).

POWER REQUIREMENTS AND RF GROUNDING

CAUTION Use NEGATIVE GROUND ONLY

Operating voltage range is from 11 to 15 Vdc only. Ho changes or
adjustments are required for operation within this voltage range.

A battery or power source capable of providing a continous current

of 1.0 amp at 11 to 15 VYd¢ is required. The proximity of the power
source is not important because of low power consumption. When the
pperating voltage exceeds 15 Vdc, the unit will shut down automatically.
It will not turn ON again until voltage is returned for proper voltage.

Power Connection. Check and verify the power source voltage and
polarity before connection to the receiver unit. A three terminal
connector is supplied for power connection. Assemble the connector
to the power cable before connecting the cable to the power source.

CAUTION

Reverse polarity can damage the receiver unit. Reverse
polarity damage is excluded from the warranty provisions.

bo not ute an external switch or circuit breaker to

energize the Loran unit.
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Figure 6. Antenna Coupler Mounting
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]
0C Socket

DC Input Power Connector (Rear View)

Defore connecting supply valtage Lo the receiver, ensure that
the polarity of the BC plug is correct.

PIN 3 PIN 2
{NOT USED)
VINTYL
TAPE
g @\\

si-Ta

Figure 7. DC Power Piug Wiring
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2.2.2

Observe the terminal numbers on the body of the connector andg

1. Connect the positive (+) wire to cannector pin I,

2. Connect the negative (-} wire to connector pin 2.

3. Assemble the connector to the housing using the screws
provided and tighten securely.

4. Exercise caution and remave all excess solder to prevent
shorting between terminals and the connector housing,

5. Connect the other end of power cable directly to the
battery, ff possible.

6. Recheck and verify the yoltage polarity befere connecting
the receiver,

7. Observe the keyway on the power connector when cennecting
to the receiver. Do not force the cannection.

Internal Battery Power. The receiver unit contains a small

battery to enable the receiver memory system to store
programmed information. The batteries are rechargeable and ar
continuously under charge only when the Power switch is ON. |
the receiver unit is inactive for a long period of time, the
batteries may become discharged. The receiver must be operate
ON to recharge the batteries.

[f the batteries become discharged, the data stored in the
memory system will be Jost and the receiver will require re-
fnitizlization in accordance with specified operating procedu
when the unit s again operated ON.

ROTE

The internal batteries are soldered into the unit.
If replacement is necessary, it should be done only
by qualified technicians. Excessive damage con mccur

if they are improperly connected.
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2.2.1 Radio Frequency (RF) Grounding,

NOT ICE

This Loran unit requires a good RF Ground for proper
aperation. Failure to instal) a good grouvnd will result
in poor or erratic operation of the Loran and the
course computer,

A wing-put is provided on the rear panel of the receiver
unit for connection of the RF ground. Use £10 AMWG standard
wire for connecting the receiver to the vessel’s ground
system, Loanect ground wire directly to engine block or
conmon seawater grounding plate. The battery negative
terminal is NOT a good ground.

Certain types of boats require special grounding systems.

Before finalizing the installation, be sure the grounding is
effective. Grounding to the engine black may be sufficient,
however, in some cases, additional grounding systems must be

provided by the user.

2.2.4 Fuses and Fuseholders. Fuses are installed to protect the
equipment from overload conditions. A blown fuse usually
indicates a trouble condition in the equipment. |If a
fuse blows continously, have the equipment checked and
repaired by a qualified technician,

CAUTION

Do not install a higher rated fuse. Excessive
damage may result and your warranty will become
invalid.

2.2.4.1 Fuse Replacement. Fuses and fuseholders are located ipside the
unit on the subassembly. To change fuses:

1. HRemove the screws that mount the rear cover.

2. Earefully pull to withdraw the rear parel from the unit.
NOTE: Cables are attached to the rear panel.
Excercise caution to prevent damage.
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2.5

3.  Replace blown fuses with 2.0 amp in {t) line and
5.0 amp in (-} line.

4. Carefully replace the rear pane) onto the unit.
8¢ sure that cables are not broken or disconnected.
Replace the rear panel retaining screws.

. Connect power cable, antenna cable and ground.

7. Operate the unit and check for proper operation.

ALTERNATOR-GENERATOR INTERFERENCE REDUCTEON

Alternators and generators are the most common source of
electrical interference to leran operation. [En almost all
cases, the engine alternator or generator wiil require some
type of filter for noise reduction. The noise may be conducted
over power cables or it may be radiated by the boats wiring
system whereby it can be received at the antenna system.

SI-TEX recommends instatiation of a 20,000 microfarad capacitor
as the best available noise filter for alternators and genera-
tors. This filter must be cannected directly at the alternator

terminals to be effective.

Specification for capacitor
20,000 WFD, -20%, + 50%, S0UvpC, TENP. 35°¢

SEE INTERFERENCE SECTION FOR MORE INFORMATION ABOUT INTERFERENCE
ARD NOISE REDUCTION



3.1

3.2

.21

3.2.7

SECYION 3.0
OPERAT ION

GENERAL
This section provides instruction for operation of your

Loran C Receiver.

Before aperating the unit, be sure that is is properly instatled
in accordance with the instructions of Section 2, Installation.

DESCRIPTION OF CONTROLS AND ENDICATORS

AV1 controls, switches, displays and indicators required for
operation are located on the front panel. See Figure B.

The controls consist of keyboard type push button switches, which
are referred to as keys throughout this book. Operation af the
controls is performed by pressing the key(s). Each time a key is
pressed, the operator will hear a tone or beep to indicate that
an aperation has been performed. The tone is useful to indicate
when a key has been pressed more than one time, so that the
operator will be aware that an operation has been performed that

may or may not be desireable or required.

POMER ON-POWER OFF-LAMP OIMMER. The ON Key is used to turm power
OM and OFF and to dim the backlights in the displays. Do nat use
external switches or circuit breakers to turn unit on or off.

After Power ON, press the ON Key once to brighten or dim the back-

lights for night time viewing.
To turn pewer OFF, press and hold the ON Key for at least 9 seconds

until display and lights extinguish.

CAUTION

Once power is OFF, the unit must remain
off for 5 seconds or more.

OPERATING MODE INDICATORS. The operating modes are marked on the
front panel in the lower part of the display window. They are
divided into two groups by two white BAR shaped lines drawn below

the display windaw.

31



3.2.3

J.2.4

The five operating modes at the left stde are Loran 1D
tracking and Latitude-Longitude tracking modes. They provide
Time Offference position and Latitude-Langitude pusition
information. The five operating modes at the right side are
{CPH} ComPuMav Course Computer modes and they provide the
course and steering information.

When the Power Key is pressed, a smal]l BAR shaped indica-

tor will appear in the display directly above one of the operat-
ing modes printed on the panel, The position of the sma¥l BAR
indfcates the mode of operation. The operating mode can be changed
using the Mode Control and the Operating Mode Selector Keys.

OPERATING MODE SELECTOR KEYS.

The four push button keys located at the lower right side of the
panel are used to select the operating mode. The BAR B
shaped key is used to select one of the two groups of pperating
conditions, either position information or CPN Course Computer
information. Each time the BAR Key is pressed, the BAR indicator
will move back and forth between the CPN group and the position
information group. The BAR indicator will always return to the
same operating mode which was selected by the last press of the
BAR Key. This is useful to move between position Information and
course information while traveling a course.

The two ARROW shaped keys [:-‘:] and E:I are used to shift the BAR
shaped mode indicator from one operating mode to another. Press
the left Earrw Key to move the BAR indicater toward the left

to select a different operating mode. Press the right E] arrow
Key to move the BAR indicator toward the right to select a different
operating mode. These arrow keys will change the operating mode
once per second within either group. The arrow keys can be pressed
once or it can be held depressed for continuous shifting within
either group until the desired mode is selected. Release the key
when the BAR indicator is above the desired operating mode.

NHUMBERED KEYBOARD The numbered Keyboard consists of 16 keys.

. Numbered Keys@ thru [ﬂ are used to program the GRI for the

Loran C Chain of operation, to program waypoints and to designate

memary locations for stored waypoints.
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1.2.5

Certain keys are used to perform two different functions.

The . ' and Keys are also used to
designate the North or South Latitude and the East or West
tongitude when programming waypoints.

The @ is used to enter the GRI once it has been pro-
grammed and to enter the waypoint unce it has been programmed,

. The and Keys are used to change and to select infar-

mition in the 5} and 52 displays, in several different eperating
mades. Key is also used to select and display course
tnformation in the T1, 12 and T3 course computer modes.

. The {Clear)key is used to cancel information that has been

programmed into the displays. is alsc used to reinitialize
the Toran {reinitiate cycle select process}.

CL cannot be used to clear information stored in memory.

m Key 1s used to store waypaints in memory.

Key 15 used to recall stored waypoints from memory.

Number Keys are used tn conjunction with and .
and Keys are also used for special test and display

operation {n various modes of operation which are described in
the Operations Section.

The Proper operating mode must always be selected before using
the numbered keyboard. Then, keyboard operations can be per-
formed by pressing the required keys. Depending on the mode of
operation, the position informatfon will be displayed, course
information will be displayed or programmed data will be displayec
tach time a key is pressed a tone will be heard, indicating that
an operation has been performed.

DISPLAYS. The disptay contains two groups of digits to display
loran or Lat-Long. position information and course infermation

fn CPN Modes. The decimal point between the 5th and 6th digits
indicate the TD positfon to 0.1 or one-tenth of a microsecond.
Calons separate Degrees and Minutes for Latitude-Longitude
displays.

The $1 and 52 marked at the left side of the displays are used to
fdentify the upper and lower displays. The S) and 52 displays ar¢
assoclated with the and keys on the keyboard when
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3.2.6

3.2.7

selecting or changing secondary T0's when entering waypoints and
when choosing course information in CPN modes,

MEMO INDICATORS (Top left corner of display).

A MEMO number will appear in this display to show the number of an
active memory or to show the number of a waypoint entered into the
course computer. A smal) BAR above the number indicates active
memory and a small BAR below the number indicates waypaint in use.
When a waypoint is entered but not stored in any memory the display
will be hlank-no numbers.

STATUS ALARM [NUICATORS are located in the center of the display to
warn the operator of the operationa} condition of the loran receiver
and the loran station transmitters. They are described in following
paragraphs.

AUDIBLE ALARM FOR WAYPOINT ARRIVAL OFF COURSE AND ANCHOR WATCH

The loran receiver has a built in audible alarm which is activated

far several canditions.

. The alarm will sound each time a key is pressed.

if a waypoint has been entered into the course computer, the waypeint
arrival alarm will sound when the boat arrives within 0.5 mile radius
of the waypoint-destination. This alarm will also sound when the loran
is first turned ON if you are within 0.5 miles of previously entered
waypoint. The tone will sound at approximately two second intervals
and will continue unti} ctancelled by pressing the Ei] Clear ¥ey.

[t will not be reactivated for the same waypoint unless the vessel

leaves the 0.5 mile radius.

. The Off Course alarm and the Anchor Watch alarms are activated when

the conditions exceed the limits preset by the user. When not preset,
the limits are automatically 0.5 miles.

NOTE Always set the loran to NOR Normal position before pressing
[EE] Key to cancel the alarm. Pressing [Eg] will cause the
loran to qo into a cycle select mode if unit fs set in GRI,

SEL, 51, S2 Modes.

NOTCH {Interference} CONTROLS. Two {2} preset NOTCH fllters are
contained in the unit to reduce near-band interference. A third
notch can be added if required. Interpal adjustpents are required
to change the NOTCH frequencies. Adjustments are not described in
this instruction book. Consult with your local dealer or the

manufacturer for information.
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1.2.8

3.2.9

210

3.2.1

STATUS ALARM INDICATORS. Status/Alarm indicators are provided to
inform the operator of the operational status of the loran receiver
and the Loran { Chain statton transmitter. Two types of status/alarm
indications are used. See Figure 9.

The C/5S and S/N indicators located in the center section of the
displays are used:

To indicate the pperational status of the leran receiver.
To indicate Loran station BLINK alarms in Course Computer
operation modes.
In addition, digits J and 4 in both displays are used to indicate
foran station BLINK alarms in S1, $2 and HOR modes of operation.

C/S and S/N STATUS/ALARMS. The status/alarms are arranged in three

groups:

M group {M-CS and M-5/H) for th- Master Station,

51 group {S1-C5 and $1-5/N} for the displayed secondary
upper display.

52 group [52-CS and S2-5/N} for the displayed secondary
lower display.

C5-CYCLE SELECT INDICATORS, The CS-Cycle Select indicators illuminate
(steady-state ON) to indicate when the cycle selectian process is not
completed for a particular station. M-CS illunipates For the Master
Station, S1-CS illuminates for the S1 Secondary station {upper display)
and 52-CS illuminates for the S2 Secondary station {lower display).
Settling is indicated when the C5 indicators extipguish, Synrchronous
flashing of one or more of the CS Indicators indicates receiver
operational status conditions which are described in the varipus modes
of operation. THIS MAY ALSO OCCUR because of signal propagation

canditions.

SIGNAL/NOISE (S/N} INDICATORS. The S/N Signal to Noise indicators may
flTuminate (steady-state ON) periodically to indicate when the loran
signal from a particular station is deteriorating. H-5/8 Master station
duteriorating, 51-5/N Secondary station {upper display) deteriorating.
52-5/N Secondary station {lower display) deteriorating. Synchronous
deteriorating. S2-S/N Secondary station {lower display) deteriorating.
Synchronous flashing of one or more S$/N indicators indicates receiver
operational status conditions which are described in the various modes

of operation,
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1.2.12

3.2.12.1

3.2.12.2

1.3

BLINK ALARMS. A Blink alarm is transmitted by a Loran station when
it is experiencing technical or operational problens. See Figure 9,

BLINK ALARMS-TRACKING MODES. When the displays are indicating the

Time Difference {TD} information of a secondary being tracked,
synchronous flashing of digits 3 and 4 indicate a station 0link for

that secondary. The operator should select a different Secondary For
operation. When two or more secondaries of a chain transmit a Blink
alarm, the technical problem is usually with the Master station.

Caution is urged when using that secondary or that chain for navigation.

BLINK ALARMS-LATITUDE-LONGITURE AND CPX MODES. When the receiver is
operating in the L/l and ComPuNay modes, Synchronous flashing of ALL

CS and S/N status/alarms Indicates a station Blink for one or more
secondaries. The operator should reset the receiver to the SEL mode
{avoid passing through TEST mode with function select key. See Note)
and determine whether the Blink alarm is from one Secondary or from two
or more secondaries and, if possible, select a different secondary or

a different chain. Caution is urged when using the secondary or the

chain for navigation.

CANCEL BLINK ALARMS Once a Blink Alarm is detected by the receiver,
the alarm indicator will not reset automatically. To reset a Blink
alarm, set to SEL mode.press 0 to get into TEST mode. Press 0 again.
1f the alarm is still befng transmitted by the station,
the receiver will again detect the Blink alarm and it will be indicated
as prevlously described. Detection may require several minutes, This

depends wpon signal conditions.

DESCRIPTION OF QPERATING MODES.

Each aperating mode js designated to perform specific operations and

to display specific tracking position {nformation or course computer
fnformation. This is how they are used to obtain navigation information
SEL _{SELECT). This mode is used to enter and to change the 4 digit

GR! code for the Loran € Chain of operation. (See 1.4). Since each
loran chain covers a specific area there is no need to change the

GR1 code unless you travel to a different loran coverage area.

SEL {SELECT). This mode is also used te permit the loran to synchronize
of the Joram signals for the selected chain. The synchronizing process

is called ACQUISITION, CYCLE SELECT and SETTLING. All useable loran
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stations in the chain are automatically acquired by the loran

receiver, Cycle Select is automatic but requires a short period of

time for the receiver to detect and synchronize on the third cycle

of the transmitted loran pulses. Settling of the receiver occurs

when the receiver is completely synchronized on the master station and
at least two secondary stations. The C/5 Cycle Select indicators will
extinguish when synchronization i5 completed. Then you can use the

loran for pavigation. Any time that the C/S indicators appear, the

Toran should be set to the SEL mode until the C/S indicaters extinguish.
When SETTLED, the loran displays your current loran position TD's.

This mode is also used to select or change the displayed secondary TD's
in conditions where the normally used secondaries become unuseable.
Several additional operations can be performed in the SEL mode. However,
they are not necessary for normal operation and are described in sub-
sequent sections for Manually Assisted Cycle Selection, Skywave Operation

and Testing Functions.

SEL-TEST MODE. The SEL Mode can be used for severa) testing operations,
It is used {}) to activate all segments of the display, {2) to display
the signal quality of the loran signals and {3) to cancel the loran
station Blink signals and all status alarm indicators. When this mode
is used to cancel or clear an alarm condition, if the alarm conditicn
remains the status alarms will again appear in the displays when set

to different operating modes.

NOR NORMAL. This mode fs used for AUTOMATIC TRACKING of the loran C
signals. The loran displays your present loran position in the caverage
area. Using the Time Difference numbers displayed by the receiver you
can determine your current position or location using loran ( Nautical
charts for your area.

This mode inhibits cycle selection and in normal conditfons will prevent
the loran from 1oosing synchronization with the loran signals. Once
settling is completed in the 5EL mode, the NOR mode should be used for
Yoran position infarmation. This mode can be used to change or display
the present position T0's for the other Secondary stations.

This mode is the Instant Memory mode whereby the present position TD's
can be instantly stored in Memory 51 thru 80. The Yoran can be turned
OFF in the NOR mode and when Power is turned on again, it will
automatically acquire, cycle, select and settle on the previously
selected TD's. This is called an AUTO-START mode of operation.

However, if the loran is moved more than 30 microseconds from the
position where power was turned OFF, the SEL mode should be used.
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L/L LATITUDE-LONGITUDE. This mode s used for AUTOMATIC TRACKING and
the unit displays your present LATITUDE-LONGITUDE position. Using the
Latitude-Longitude numbers you can determine your current position
using any nautical chart for your ares. Once settling is completed

in the SEL mode, the L/L mode can be used for position information

and tracking.

The latitude-Longitude position computed by the loran is based on the
TD*s of the two Secondary stations chosen for operation, Using
different TD's will produce differences in the accuracy of the calcula-
tions. The TD's chosen for oparation should be based on the best

possible condition.

(1} LOP crossing angles should be as close to 90 degrees as possible
and not less than 30 degrees.

{2} Good signal! strength and quality.

{3} Narrow gradient or the smallest number of microsecond spacing
between D Lines of Positicn on the charts.

Direction indicators N or S and € or W appear in Latitude-longitude
displays and colons (:) separate the degrees and minutes numbers in
the display.

WP WAYPOINT. This s a course computer mode. It is used to program
and enter waypoints using the 1D's or LATITUDE-LONGITUDE af the desired

destination. Waypoints can be programmed and stored in Memory ol thru
50 and waypoints can be stored and entered into the course computer at
the same time.

The WP mode is used to establish the starting point and point of origin
for the current legq of a computed course. Any time the WP mode is
selected, the present position {s entered into the course computer as
the point of orfgin and a new course to the destiration is computed.
All off-course conditions are cancelled and reset for the new course,
Waypeints stored in memory can be transferred to a different memory in
this mode,

T1, 72 and T3 - TRACK 1, TRACK 2 and TRACK 1.

These operating modes are used to display all of the course information
that is computed by the loran course computer. The system computes

the same course information when waypoints are entered using T0's or
LAT-LONG positions.

T1 TRACK 1. When set to T) mode the ON-COURSE or OFF-COURSE conditions
(cross track error) are displayed in the upper display. Cross track
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error 15 the lateral deviation from the course line to a waypoint,
The Distance to the waypoint or Time To Go to the waypoint are
displayed in the lower display.

T2 TRACK 2. Mhen set to 72 mode, the ON-OFF COURSE conditions are
shown in the upper display (same as T!). The Vessel's Speed or
Vessel's Heading are shown in the lower display.

T3 TRACK 3. When set to T3 mode, the DN-OFF COURSE canditions are
shown in the upper display (same as T1}. The Bearing to the waypoint
or the 24 hour Day-Time clock counter are shown fn the lower display.
The clock can be set for the day of the month and 24 hour time.

CNV CONVERTER. This mode 1s used for several operation.

(1) TO positions can be converted to Lat{tude-Longitude positions
either by direct ertry using the keyboard or by recalling TD
position from memory for the conversion.

{2) The displayed Latitude Longitude position can be compensated to
display the corrected Latitude-longitude position by eatering the
True Latitude Longitude numbers.

(3) The Vessel's Heading display can be compensated by entering amount
of Magnetic Variatlon for the area of operation.

(4} The Arrival Alarm can be preset to sound off anywhere within
0.1 to 9.9 miles of the entered waypoint.

{5) The OFF-COURSE alarm can be preset to sound of f anywhere between
0.1 to 9.9 miles from the course line to a waypoint.

{6} The ANCHOR WATCH alarm can be preset to sound off anywhere between
0.1 to 9.9 miles if the vessel drifts from the anchored position.

St SECONDARY UPPER DISPLAY,

52 SECONDARY LOWER DISPLAY.
If required for more accurate navigation, TD COMPENSATION for ASF FACTORS

can be applied to both S1 or 52 Secondaries in these modes, 5ee Section 1.
These modes are designed for special operational requirements and are

not normally required for operation. They display the present position
T0's. Also, CYCLE SELECT is activated for S1 or $2 Secondary, depending
on which mode is selected. These modes can be used for Manually Assisted
Cycle Select, to assist in Skywave operation.




3.4

a0

31.4.2

OPEPATING PROCEDURE

First determine the GR! for your area of operation. The four {4}
diglt code can be cbtainad from the GRI table fn this book or from
Loran € nautical charts for your area of interest.

FIRST POMER ON OPERAT[ON-ENTER GRI.

Repeat this procedure whenever the vessel enters an area covered hy

a different Loran C Chain.

Press the Key. The unit will come on. A1l reros or some numbers
may appear in the display.

Disregard these numbers.
Press E Key, then press Ekey. Set BAR indicator to SEL mode.
Use the Keyboard. Press the four digits for the GRI code.

Exampie: Press E] 0 {for the Southeast U.S. Chain.

Read the GR] in the upper display. 007980
D 0000 Q

Press @ Key. Read the GRI in both displays {00 7 980
00798090

If a mistake is made press Key and repeat procedure,
The GRI 15 now entered for your Loran C Chain of operation.

It wil) remain stored even when power is OFF.

NOTE
Lf a1l 9's appear in the displays, the GR}
has teen dropped from the memory and GRI must
be entered again using this procedure.

SELECT SECONDARY 10's FOR DPERATION.

The SEL mode s used to select and display the TD's of al}

Secondary stations for the GRI chain.

After the GR] has been entered, numbers will appear in both displays.
As many as four different secondaries may be displayed, depending on
the GR] In use.

Read the 70's sequencing in both displays. Using a Loran C nautical
chart, choose the two TD's with the best crossing angle (closest to

90° crossing angle}, provided they have adequate signal strength far
your area.

Press Key when the desired TD numbers appear in the upper displa;
The upper display will stop rotating.

Press Key when the desired TD numbers appear in the lower displa
The lower display will stop rotating. Once the T0's have been selected
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1.4.2.1

1.4.3

Ll P

the lordn will automatically select the same two TD's whenever
power 15 turned ON.

SETTLING

Observe the C/S CYCLE SELECT indicators in the center of the display,
These C/S indicators are most important in the operation of your
loran. When they are ON they indicate the Cycle Select process has
not been completed. The loran must remain fn the SEL mode until all
C/5 indicators go out. the TD numbers may fluctuate during the
settling process and the S/K indicators may also appear.

The cycle setect and settling process may require from 3 to 5 minutes
depending on the signal strength and quality. When the C/S indicators
go out the loran is ready to use,

CHANGING SECONDARY TD's.
Secondary Ti's can be changed at any time.
Press n or B Key. Set to SEL mode.

. Press Key. The TD's will sequence in the upper display.

Press Key again to choose different TD's and stop the rotation.
Repeat the procedure using {::] Key to change lower display.

Example of TO's sequencing {n upper or lower displays:
1 14248.8

2 TYPICAL TD's FOR

3 44711319 7980 GR] CHAIN
4

TD's will continue sequencing until secondary TD's are selected by

ET_I or @ Key press.
HOTE

1f a1l 0°s appear in either display, press Key.

This will restart the Cycle Select process as described

in 3.4.2. 1If all 0's remain in e{ther or both displays,
the loran is not receiving signals from the loran station.
Check the antenna, the aptenna coupler and cable connection
for possible defects in the installation.

Sequence

AUTO-START POWER OM OPERATION. The loran receiver has a memory
feature which retains the GR] and the TD's of the two secondaries
last displayed even when power is turned OFF. It also retains the
tast operating mode {position of BAR indicator) when power is turped
OFF. 1f power is turned OFF in either the NOR mode or the L/L mode,
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3.4.4

when it 1s turned ON again the loran will be in either the MOR mode
or the L/L mode., The loran will automatically acquire the same GR]
and the same twp secondaries. The cycle select and settling will be
automatic unless the boat has been moved more than 30 microseconds
distance. In this case, set to SEL mode when power is turned ON,
Status alarms will be on during the settling process., When the alarme
go out the unit s settled and ready for operation.

AUTOMATIC TRACKING MSING TD's. The KOR mode is used for automatic
tracking of the TD's for your Present Position information,

Press[::}xey. Set Mode indicator to NOR. The 1D's of

your present position will be indicated in the two displays.
The receiver will automatically track the TD's and update the
displays to indicate the current position of the vessel.

At this paint, to clarify the use of the automatic tracking mode,

the operator should recall that the graphical plot of atl aobservation
points having a constant measrued time difference {10} forms the
Lines of Position (LOP's) which are printed on the Loran C Chart.

The Time Differences (TD's) measured by your Loran C receiver and
indicated in the displays, represents your present position along

the Lines of Position (LOP's). The TD's are measured to 0.1 or 1/10
of a microsecond, however, the spacing or gradient between LOP's pre-
sented on the charts may be in increments of 10 to 50 microseconds.
Since every possible LOF cannot be printed on the charts, the operatoy
is required to interpolate or estimate the tine differences between
the LOP's printed on the chart to determine his exact position from
the T0's displayed. Interpolation scales are uswally printed on

the Loran C chart for the users convenience, Section 1 describes
conversion of microseconds to nautical miles and feet.

No further operations are required ta remain in the NOR TRACKING
mode unless the Status/Alarm indicators illuminate or flash to
{ndicate that something ts wrong. Then a change may be required.
Status/Alarm indicators are described in preceeding sections.

Secondaries can be changed at any time in the NOR mode using the

and Keys. Observe the CS Status/Alarm indicaters when
selecting secondaries. Other modes of operation may be selected

3-14



without interrupting ar interfering with the autematic tracking
of the Loran C signals,

Time Difference Offset and Compensation of Time M fference

I8’s Position. The Time Differences measured by the loran receiver
can be offset to correct for ASF Additional Secondary Phase Factors,
which is, the errors introduced into the measured TO's when the
transmitted loran signals must travel some distance over a land path
before reaching the loran receiver. This ASF was discussed In
Section 1.

Applying offset or compensation to the TD's will result in more
accurate navigation and position fixing. fn addition, the Latitude-
Longitude coordinates computed from the compensated TD's will be more
accurate, resulting in more accurate LAT/LONG position fixing.

The ASH and the required TD offset is different far each TD since
they travel pver different land path routes. Consequently the
compensation of the TD to correct for the ASF Factors must be applied
to each TD separately. Compensation can be positive or negative
depending on the vessels posttion in the loran chain,

The actual amount of TD compensation for each T should be determined
from Defense Mapping Agency Loran € Correction Tables or they can be
determined from local kngwledge provided the local knowledge is
determined to e reltable data before using it.

Entering 1D Compensation.

The range of TD compensation that can be applied is from -9.9
microseconds to +9.9 microseconds. The compensation is retained
in memory even when power is OFF.

Compensate the TD in the {51 Upper Position Display.

1. Be sure the unit js settled, all C5 indicators OFF.
2. Press E‘j Set to 51 mode.
3. Read the 7D in the display POSITION DISPLAY
[(Taz488|
4. Press two {2} digits for the
10 compensation e.q., 01, 02,
03, 1.1, 1.2, etc., as required {TENTHS OF MICROSECONDS).

Read the amount of compensation in MEMO display.
5. Press h/q key for positive compessation.
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3.4.5

7.

8,

Press Lfa Key for negative compensation,

Press ki@ Key for negative compensation,
Upper Bar indicates compensation added to TD
Lower Bar indicates compensation subtracted from TD.

pecn
Fa' 147488

o 138985
Press Key. Compesation F] 1 2__5_'.-9_._1'
is entered into the TD fn the
51 upper position display.

Press[::][:] kﬁﬂ key to clear compensation from S1 display.
Read compensation at any time in 51 or 52 mode.

Compensate the TD in the {52} Lower Position Display.

1.
Z.

Press E Set to S2 mode.
Repeat the procesures specified for the compensation of the 51

except read the TD in the (52) Tower display, The compensation
procedures are the same.

NOTE

The compensation appliied to the S1 an 52 secondaries
is also appiied to the Latitude-Longitude readings
in the L/L mode.

CAUTI0N

Do not apply compensation to the Time Differences
when compensation is apptied to Lat/Long pasition in
the CNV mode. 5Serlous errors can result. The user
should always check both TD and LAT/LONG conipensation
before using the Loran. 71D and LAT/LONG compensation
is not cleared when power {5 off. All compensation
{5 cleared when the GRI is changed.

AUTOMATIC TRACKING USING LATITUDE-LONG]TUDE,

The L/L mode {s used for automatic tracking of Latitude and
Longitude for your present position information.

Press E]Key. Set mode indicator te L/L. The Latitude-Longitude
is automatically computed from the T0's chosen for operation.

Read MNorth or South Latitude in the upper display.

Read East or West Longitude in the lower display.
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Colons separate degrees and minutes digits.

Typical Position Display @" __:}%iﬁngE
L 139:43:07J
LONGITUDE aver 100 degrees——'--""J | i
Deqrees

Minutes

Hundreds of Minutes

NOTE
Coordinate Conversfion from different palrs of TD's
will produce differences in the accuracy of the Lat-long
computed, Select the two TO's with the best crossing
angle. Verify the position accuracy by using all
avajlable secondary TD pairs.

Complementary Latitude-lLongitude Pasition Displays. Under certain
conditions and in certain locations the coordinate converter will
compute and display the undesired Complementary Lat{itude-longitude
position, Figure 9, This is most likely to occur near the areas
formed by the Master-Secondary baseline extension and Secondary-
Secondary baseline extension.

The complementary computation occurs because each pair of Lines

af Position plotted on the chart can cross at two locations on the
globe. This results in two different LAT-LONG computations for the
same LOP's. Only one computation can be correct for your present
position.

If this occurs, press [gi] key to select the correct complementary
computation of Latitude and longitude. Select one or two different
secondaries to verify which computation is correct for navigation.

Hhen different secondaries are selected, press key to ensure

the correct computation is displayed.

If the correct Latitude-Longitude position is being displayed,
selecting the undesired complementary position is of no value for
use in navigation.

Lompensation of Calculated LAT/LONG Position. Coordinate canversion
from Loran TD's to Lat/long coordinates will not always produce

geodetically accurate coordinates because of ASF Factors. The
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57 AND 521 SECONGARLIES

52

51 AHD 531 SECONDARIES

57 AMD 53 SECONDARIES

Undesfred Complementary Computation of Latitude-Longitude may occur in
and near the shaded zones depending on chosen secondaries. D Fferent
chain configurations will present different characteristics within the
shaded zone.

Figure 9B. Unuseable Complementary LAT/LONG Positions
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Compensation Mode provides a means to manually enter compensation
into the Lat/Long calculations (of your present posttion) for
correction of these inaccuracies.

Display of Lat-Long Compensation.
Before compensation can be applied, certain observations should be
made.

Press I%Key. the press ' Key. Set to CNV Mode.

Press . then press n @ - HINUTES
Read Latitude compensation in upper display - 0:0 Qf Min,

Leading "0" indicates negative compensation » [0 0:59:9 9] Max.

MINUTES
Read Longitude compensation in lower display |- 0:0 0:0 0] Min.

Leading "O" indicates negative compensation i—]ﬂ 055 9:9 2: Max.
+

Apply Compensation to correct the Lat-fong Position.

Correction is applied by entering both the keown accurate Lat-Long
position using the keyboard.

The vessel must be at the known accurate Lat-Long position when the
compensation is automatically computed by using the present position
Lat-Long and the entered Lat-tong. When the compensation is entered,
it is continuously applied to all subsequent Lat-Long rezdouts in the
display until it 1s changed or cleared.

The maximum amount of correction that can be applied is 9:00 minutes
for both Latitude and Longitude. [t is necessary to enter both the
Latitude and the Longitude even though the correction amount required
applies only te the Latitude or Longitude.

Press Key. then press [P . Set to CNV Mode.
Press . Press@ .

Press [ﬁﬂ then the six digits for true Latitude position.
Press E?ﬁl then the six or seven digits for true tongitude position.
Read both corrected Latitude and Longitude in displiay.
Press . Read the amount of correction.
Upper display - Latitude correction [- 0:0 0:0 0O
Lower display - Longitude carrection]ﬁ:gﬁ%éggégﬂ

Leading "Q' negative correction —-———] |

Minutes
Hundredths of Minutes
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Auvdible alarm may sound. Do not press at this time,
Press['—]then press m Set to L/L mode.
Read corrected Lat-Long position in displays.

Press El—l_!} to stap alarm signal.
TO CLEAR COMPENSATION FROM L ATITUDE-LONG!TUDE

Press[_:_l. then press . Set to CKNY mode.
Press E}EJ . Press 9] 9 ] . Press
Read Compensation (0 0:0 0:0 Ol

[070:0 00 0

3.4.6 INSTANT MEMORIES Ten Instant memories 51 thru 60 are provided to
store the present position TD's or Latitude-Longltude at any time.
TC STORE TD's or LAT-LONG POSITION IN INSTANT MEMORY.

Press} «f orm. Set to NOR mode or to L/L mode.
Press /M| . Read present position in disptays. Read MEMD number.

The next position stored will be stored in the next higher memory

number in sequence S} thru 60.
Press lCL to resume tracking TO's or Lat-Long.

TQ RECALL TD's from Imstant Memories.

Press B—_Iorm . Set to NOR mode or to L/t mode,

Press E‘E' . Read recalted position in displays.

Read MEMO number. Pasitions are recalled in reverse order
60 thru 51 beginning with the last memory numher used.
Press [C-ﬂ to resume tracking TD's or Lat-Long.

NOTE
When +/M (s pressed 5 indicators flash,
When -/R Is pressed SN iIndicators flash.
Flashing indicates non-tracking state.
Bar indicator appears above MEMO number,
Flashing will cease when is pressed.

1.4.7 COURSE COMPUTER OPERATION (CPN Modes WP, T1, 72, T3).
The course computer modes are used to automatically compute and
guide you along the course from a particular starting peint
{called a point of origin) to a predetermined destination or waypoir
The Point of Qrigin i5 the immediate position of the vessel when the
course computer is activated for the entered waypoint.

The WP Mode is used to program and to enter the waypoint TD's or
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tat-Long position. The course computer is activated instantly
by setting the BAR mode indicator from the HP mode to the T1, 12, or
13 mode. After a few seconds in the T1, 72 or T3 mode the course

information will appear in the displays.

ON-DFF COURSE is read in the upper display in all three modes. The
T1 mode displays distance to go or time to go to the waypoint. The
T2 mode displays the vessel's speed or vessel's Heading. The

13 mode displays the bearing to the waypoint or the elapsed time-24
hour clock.

ON-OFF Course (cross track error) is displayed when the vessel moves
to left or right from the computed course. OFF-Course ts displayed
in hundredths of a nautical mile ar tenths of a nautical mile.
Distance to Go is displayed in nautical miles up to 299.9 M.
Distance will decrease as the vessel moves toward the waypoint and
will increase 1f the vessel moves away from the waypoint.

Time to Go 1s displayed in hours and minutes. The calculation is based
on the average speed of the vessel as it moves toward the waypeint.

The maximum time computed 15 60 hours and the vessel must be moving

to ohtain the Time to Go reading. The first computations of Time to Go
require about two minutes before it is displayed. Further computations
are based on the vessels average speed to the waypoint. When the vessel
is not moving, the display will increase to a maximm reading of

99 HRS - 99 MIN. Erratic steering on and off course will cause the
Time to Go computation to increase. The most accurate time is obtained
by keeping the vessel on course using the cross track error display

and the compass.

Waypoints. Fifty waypoints can be stored in memories 01 thru 50 and
recalled later as they are required for entry into the course computer,
The waypaint stored in Instant Memory 51 thru 60 provides other
waypoints. Any waypoint can be progranmed and entered directly into
the course computer for immediate use but this waypoint is not stored
in any memory and it will be lost when another waypoint is entered,

The waypoint number in use is read in the MEMO display.

Storing waypoints in memory s particularly useful when planning a
trip and when programming along the way 1s not practical. This is
also useful for retaining the TD's or Lat-long of a frequently
traveled course. Once stored, they remain in memory even when power
is off,
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3.4.8 WAYPOINT PROGRAMMING
Waypoints can be programmed for direct entry into the course
romputer or they can be stored in any of the 50 memories. TD's
Time Qifferences or Latitude-Longitude can be used.

3.4.8.1 Waypoint Programming Using TD's.
Determine the two TD's for each waypoint. The TD's should
correspond to the chosen secondaries in use.

Press [i—: Set BAR indicator ta NOR mode.
This primes the course computer to accept only TD waypoints.
Press[—_-_-—] then press [il . Set to WP mode.

Using the keybpard:

Press six digits for the TD corresponding to 51 secondary.
Press the six digits for the TD corresponding to S2 secondary.
Read the TD's in the displays.

If a mistake is made press [Eq and repeat the procedure.

froceed to 3.4.8.3 lmmediate Use af Waypoint.
Proceed to 3.4.8.4 Store Waypaint in Memory.

1.4.8.2 Maypoint Programming Using Latitude-Longitude.
Determine the Latitude-Longitude fore each waypoint.

Press[:'l. Press Ror l;'] Set to L/L mode.

This primes the course computer to accept only Lat-long waypoints.
Press [_-TI Press m . Set to WP mode.

Using the Keyboard:

Fress tl_/_f_Ni or E’—Si. Latitude direction key.

Press the six digits for Latitude.

Press b}ﬂar @ Longitude direction key.

Press the six or seven digits for Longitude.

Read the Lat-long in the display with Nor 5 and £ or W

indicators for Lat-Long displays.

If a mistake is made press and repeat procedure,

Proceed to 3.4.8.3 Immedjate Use of Waypoint.
Procced to 3.4.8.4 Store Haypoint in Memory.

3.4.8.3 Immediate tse of Waypoint For Course Operation.
Program waypoint per 3.4.8.) or 3.4.8.2,
Press En_—ﬂ . Waypoint is eatered into course computer.
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l.4.8.4

J.4.8.5

PressE’. Set to T1, T2 or T3 mode.
Proceed to 3.4.8.6 for course computer operation.

Store Waypoint in Memory.

Program waypoint per 3.4.8.]1 or 3.4.8.2.

Press . Press twp digits O1 thru 50 to designate

the memory location. Read memory number in MEMO display.
Waypoint is automatically stored.

Read waypoint in the display.

Press to program and store additional waypoints repeat
procedures 3.4.8.1 and 3.4.8.4 for TO waypoints or repeat
1.4.8.2 and 3.4.8.4 for Lat-Long waypoints.

Jo Simultanepusly store and enter a waypoint for course computer

operation:

Program waypoint per 3.4.8.1.

Press m . Press two digits 01 thru 50 to designate memory.

Press m . The waypoint is automatically stored in memory

and entered as a waypoint, Read the displays.

Haypoint number does not vemain in display after entry. See NOTE below
Press@. Set to T1, T2 or T3 mode.

Proceed to 3.4.8.6 for course computer operation.

Recall A Stored Waypoint for Course Computer Operation.

Press . Set to WP made.

Press . Press two digits 01 thru 60 corresponding to memory
tocation desired for recall. Read waypoint number in MEMO display.
Read displays of TD's or Lat-long. Nor S and E or W indicators
appear only for Lat-Long displays.

Press E to cancel a recalled memory and to restare the

previously entered waypoint.

Press . The recalled waypoint is entered for Course Computer
operation.

Press [E] Set to Ti, T2 or T3 mode.

Proceed to 3.4.8.6 for Course Computer Operation,

NOTE

Waypoint number entered for course computer operation
remains in MEMO display only when entered using the
procedure of 3.4.8.5.
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J.4.8.6

COURSE CONPUTER OPERATION {CPN)}

STEERING THE COURSE TO A WAYPOINT,

It is necessary to set the vessel to the correct compass course

for the waypoint before activating the course computer. Otherwise,
off-course conditions will appear in the display while the vessel is
being positicned on course.

. Enter waypaint per 3.4.7.3 or 3.4.7.4.

Press ‘B set ta T1, T2 or T3 mode. The movement of the BAR mode
indicator from WP to T1 fnitiates the course computer operation,

The Present Position is entered as the Point of Origin for the course
to be entered waypoint. Al) navigation information is computed from
this point unless the Point of Origin is reset again at another
focation. See 3.4.8.

. TI-TRACK 1 Displays.

Cross Track £rror {ON or OFF Course) is indicated in the upper display
Distance to Go and Time to Go are indicated in the lower display.
ON-Course [:::Eﬁ:ﬁi:::]

OFF-Course LEFT [ :01] .01 to .99NM

Steer right to return on course
OFF Course Right. [07: = ] .01 to .99KM
Steer left to return on course
0ff-Course distance decreases with praper steering,
The normal display of cross track error is from 01 to 99 Hundredths
of & nautical mile. The cross track error can be changed to read In
tenths of a nautical mite from 0.1 to 9.9HM.
While operating in T1, T2 or T3 modes:
Prass . Read cross track error _
to EL__,_J NM

or | a;il to | l M

Decimat points___q/l Indlcate display is read in I/lD mile.
NOTE

Exercise caution when using OINM cross track conditions
Since 0.1NM = 600 feet, unforseen obstacles could be
encountered while traveling a course.

Press to select display of Distance to Go or Time to Go.

Distance to Go 0000 0.00] NM Minimum
309 T 9.0] NM Maximum

Time to Go a0 00 Hours-Hinutes
9§ 99 | Maximum
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When distance or time exceeds the maximum, it may be necessary tn

program a closer waypoint to get a time or distance display.

12 - TRACK 2 DISPLAYS. See Paragraph "Compensation for Magnetic variation.
Press[i;]. Set to TZ mode.

Cross Track Error is displayed the same as the T1 mode.

Vessels speed or vessels heading can be displayed in the lower

display.
— . .
Press !52; to select display of speed or heading.
Vessel's Speed (" 0a.0] to [ 40.00ki5/hR.

Vessels speed computations require that the vessel be moving for

2 to 4 minutes. Changes in both speed and direction of vessel travel
can cause erroneaus readings.

Vessels Heading [0 00 0.1 to [0 315 9.9 degrees true.

Vessels heading computations require that the vessel be moving for

a period of time. Changes in direction of the vessels travel will
require additional time to average the vessels heading display.

T3 - TRACK 3 DISPLAYS, See Paragraph “Compensation for Magnetic Variatfon.”
Press l_wbj Set to T3 mode.

Cross Track Evrgr is displayed the same as the T1 mode.
Bearing to the waypoing and the Elapsed Time 24 hour clock

can be displayed in the lower display.

Press lEEJ to select display of Bearing or Time,

Bearing to Waypoint ["”b"ﬁ"o.i] to{ 3509.3] degrees true

Elapsed time/24 Hour Clock displays days. hours, minutes.
The timer beqins counting when power is turned ON.
Press |CL; to reset timer to [0 0:0 0:0 O
Day HR MIN
To set the timer to read days and 24 hour time:
Press six digits for the day, haurs and minutes.

Read the display [0 0:0 0:0 0] tof3 1:2 3:5 9

Day HR HIN

APPROACH TO AND ARRIVAL AT WAYPOINT.

Read indications of distance, Cross Track Error and Time to Go.
Distance to go decreases toward [0 0 00 0.0f

Time to go decreases toward foo-00 -|

Some cross track error may be displayed.

Set to MOR or L/L mode to read actual position or select the

next waypoint,
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The Arrival Atarm will sound at a preset distance from the waypoint.
When the first GRI is entered and when a new GRI is entered the preset
distance is automatically set to 0.SNH. Use the procedure of

WAYPOINT ARRIVAL ALARM to change limils.

Press to stop alarm.

RUN_PAST WAYPOINT.
Some Craoss Track Error may be displayed.

Distance to Go will centinue to increase,

RESET POINT OF ORIGIN.

When Cross track error indicates that you are too far off-course, it
may be desired to reset the Point of Origin to set a new course to

the waypoint.

Press E Set to WP. Pressl_;_]set to T1, 72 ar T3,

The present position is reset as Point of Origin and the new course
is computed. Distance, Time To Go and Bearing infarmation are

recalculated from this position,

HOTE

If reset of the Point of Origin is not desired,

D0 NOT set to WP mode. Ta recall a waypoint for

review, set to CNY made and recall waypoint,

then reset Lo desired mode of operation. Set to NOR or

{/L position to read present position.
C IMPENSATION FOR MAGNETIC VARIATION.
Both the Vessels lleading display (12 display) and the Bearing to
the waypaint display (73 display) are displayed in degrees relative
tc True North. Compensation can be applied {o correct the two
displays for the local Magnetic Varfations so the display corresponds
to a magaetic heading and bearing. MWhen Compensation is entered into
the loran, it is automatically applied to both the Heading and the
Decriny displays. All subsequent calculations have the compensation
apglied. Therefore, compensation should be checked frequently to
determine the correct amount for the area of operation and should be

cleired fram the unit when not required.

To apply compensation to the Heading and Bearing Displays:
Prees[E]then press lEl Set to CNY mode.
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Press then press E

Read the Vessels Heading in the lower display.

No correction applied (00000,
g-1

The Bearing display can not be observed during this procedure.
Press three {3) digits for the amount of correction in your are
Example: Press m[ﬂm for 14.3 degrees of correction.

Read the upper display [00014.3]
Minimum correction is 00.1 degrees. Maximum is 37.0

Press to add the amount of correction.

Press to subtract the amount of correction.

Read upper display. - -~ ~ « - - - - - . IOOOM.JI or(-0014, 3!
Lleading "0" for positive correction. * *

Blank digit for negative correction.... _ Press m

Read lower display of corrected Heading.

Press key while set to this operating mode to clear the
compensation from the Heading and Bearing displays.
PressE]key' Set to T3 mode to observe correction in the
Bearing display.

1.4.9 CALCULATE LAT-LONG FOR THGQ TD's.
Press E]then pressE’. Set to CNV mode.
Read the present chain 7980 or other fn display.
If calculation for a different chaln is required, press the
four digits for the chain, press . Read chain number in
the display.
Use the Keyboard, press six diglits for each TD, a total of
12 digits. Read TD's in display.
Press @ . HWait 5 seconds. Read the calculated
Latitude-Longitude in the displays.

To store Lat-Long as a waypoint:

Press » press two digits to designate memory number.
Press @ and repeat for additional calculations.

To enter as a waypoing use procedure 3.4.8.6.
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1.4.00

3.4.10.1

Recal]l 1P position from memory to calcultate Latitude-

Longitude position,

Press , press two digits to recall memory.

Press E:ﬂ . Wait § seconds. Read the calculated
Latitude-Longitude in the display. Store the Lat-Long position
in any memory as described above.

Automatic HWaypoint Sequencing In ComPuNav (Operation.

Automatic waypoint sequencing, Figure 11, of preselected
waypoints can be accomplished in the WP mode.

Waypoints can be progragmed using either TD positions or
latitude-Longitude positions. Using this procedure, the user
can prepare a ROUTE Plan of TEN waypoints before leaving

the port. Once the Route Plan is established there is no need
for the user to enter waypoints until the tenth WP is reached.

The preselected waypoints will be automatically recalled and
entered when the vessel arrives within 2 preselected circle of
proximity to the waypoint.

Depending on the navigation clearance around the waypoint. the
user cah preset the range of the circle of proximity where the
automatic sequence to the next waypoint will occur. The range
can be preset from 0.1NM to 9.9NK, using the procedures for
setting the Waypoint Arrival Alarm., The next waypoint will
dutomatically enter into ComPuNav operation and a new course is
computed to the next waypoint. Read the next waypoint in the
Memo display.

See section describing the waypoint proxtmity arrival alarm and
cross track error OFF Course Alarm. Set up these two alarm
conditions to satisfy the requirements of the prearranged course
so that the waypoints will automatically sequence.

Programming and Set-Up of a Route Plan.
Program and store the desired waypoints in memories in accordance

with procedures of 3.4.8,
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Waypoints can be stored using Time Differences (10's)
positions or LAT/LONG positions.

See Figure 11. If the vessel does not enter the preset circle
of proximity range setup by the Waypoint Arrival Alarm, the
waypoint will not automatically sequence and the user must
force the change. See 3.4.10.4 - Force Change of Waypeint.

.J’
of f cuq;;e
Preset Circle Set by
/_ _’{ oA ‘ Haypo!nt Arrival Alarm
Approach to to 9.98M
Haypoint
P
Haypoint

Caution: The next waypoint is selected when the circle is
entered. The vessel has not reached the true waypoint position,
Read the distance and cross track error displays and/or the
loran position in the NOR or L/L modes.

Figure 11. Route Plan for Automatic Waypoint Sequencing.
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3.4.10.2 Entering the Route Plan.
1. Press[?i]&ey. Set Bar to WP mode.
2. Recall the waypoints from memories in the sequence of the
desired Route Plan.
Press F;@ﬂkey. Press two digit keys for the desired memory.
Read Haéﬁgint number in Memo display.

J. Press ‘FNT key,

4. Press t!E{Jkey. Press two digits for next desired memory.
Read Waypoint number in Memo display.
Press [:ﬂ key. The waypoint number entered first will
appear in MEMO display.
Other waypoint numbers are not displayed after press of
EEﬂ key. until automatically recalled for the route.

5. Repeat procedure for up to TEN waypoints.

NOTE
The entire waypoint sequence cannot be
displayed. The operator should keep a
record of the entries for reference.

6. If it is necessary to change the waypoint sequence, the entire
sequence must be re-entered using the above procedures.
Press [@E] key and repeat procedure.

3.4.10.3 Using the Route Plan for ComPuNav Operation.
After the Route Pfan is entered:

1. Set BAR indicator te WP position, then to T1, T2 or T3.

2. Read the waypoint number in the display.

3. When the first waypoint is reached within the circle of
proximity the waypoint will automatically sequence to the
next waypoint.

Read the waypoint number in the display.
The present position is entered as the new point of origin
and the new course is computed from this posttien.

4. Read the displays of Cross Track Error XTE, Distance and
Bearing to the next waypoint,

5. As each waypoint is reached the automatic sequencing will
occur. However, the 10th waypoint remains entered until
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1.4.10.4

an

another WP is entered.
Repeat the procedure to enter a new Route plan. The previous
Route Plan is erased from memory during operation.

Force Change of Waypolnt in Avto-Sequence Route
Press@. Set to T1 position, Read waypoint number in

memo display.

Press El , then press Eﬂ

The waypetnt number will change to the next waypoint number
in the sequence,

Repeat the procedure to force ancther waypoint. Distance anc
Bearing are automatically computed to the next waypoint.

1f next waypoint is within the preset limits of the arrival
alarm, the alarm will sound.

SETTING OF ALARM LIMIYS FOR ON-OFF COURSE ALARM, WAYPQINT
ARRIVAL ALARM AND ANCHOR WATCH ALARM.
To set the ON-OFF Course Alarm limits:

Press [EI Set to CNV Mode. Press [_;_“Il to call-up

the display of cross track 1imit. Read limit in the display.
Press two (2) digit keys to designate the new alarm limit.

MM minimum, NM maximum. Press @ .

Press |CL| to clear and to reset the limit again.

Press [ 0 E to inhibit and prevent the alarm from sounding.
To set the Arrival Alarm 1imit and Automatic Waypoint
Sequencing limit:

Press [E] Set to CNV mode. Press E@ to call-up

the display of Alarm 1imit. Read limit in the display.
Press two (2) digits to designate the new alarm 1imit.

Eﬁ@ﬂ NM minimum, NM maximum. Press

Press to clear and to reset the limit again.
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Press EE] . to inhibit and prevent the alarm from sounding,

HOTE

When the GRI is entered or changed

the Arrival Alarm timit s automatically
reset to 0.5 NH. Always reset to the
desired |imit.

To set the Anchor Watch Alarm Timit;

Press [E] Set to CNV Mode. Press @EE’ to call-up
the display of alarm limit. Read Hmit in dicplay.

Press two {2) digits to designate the new alarm }imit.

00000.1) M mintmm, [00009.9] NM maximum. FPress [ENT] .
Press key to clear and to reset the limit again.
Press [:O__lm to tnhibit and prevent the alarm from sounding.

To Activate tha Anchor Match Alarm:

Press . Set to WP Mode.

Press [ 0 E:ﬂ . Read 95 in the MEMO Display.

The vessel's present position Latitude-Longitude 1s automatically

entered. Read displays.
If the vessel drifts beyond the preset 1imit the alarm will sounc

Press to stop alarm.

NOTE

The anchor watch position LAT-LONG
will remain In the WP display until
a new waypoint is entered.
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3.5

1.5

1.5.2

TEST MODE OPERAYION.

Before operating the unit in the Test Mode, press[iﬂkey and
set the Bar indicator to SEL position. Allow sufficient time
for the unit to settle. The unit must be completely settled,
€5 alarm off en the desired Secondary stations, before the
Test mode signal analysis can be performed.

Cancel Station BLINK Alarms.

Activating the unit into the Test mode will cancel all status
alarm indications including €S, $/N, and Station Blinks.

When the unit is reset to a different operating mode, if the
atarm condition remains the unit will detect and display the
alarm conditien and/or Blink,

CAUTION
Do not set unit into Test mode during the
settling process. When alarms are cancelled,
it could indicate that the displayed TD's are

correct.

To set the unit into the TEST mode:
Press E] Set to SEL mode. Press [(T' Key. All segments

of the display are automatically displayed for approximately
3 seconds. Al) 8's and all decimal points/cotons are

displayed.
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.5.3  Signal Analysis.

1. After 3 seconds in the Test mode a computer analysis of
the Loran signals will appear in both displays.

2. The displays may be sequencing through the Master and
Secondary stations approximately every 3 seconds.
Fress 51 key or 52 key to stop the display sequencing on
the desired stations, Master or Secondary.

3. Press 51 key or 52 key ta start the sequencing to select
a different station, Master or Secondary.

NOTE

See Figure 12 for a description of the
displayed information.

4, Observe Digit 6 (right side) of the displays. Digit &
will display the number 4 when the receiver is completely
settled. If the number 4 is not displayed, set
function to SEL position and allow the receiver to settle
before proceeding.

5, Pigits 1 and 2 identify the stations by displaying the
first two digits of the Master station GRI or the first
two digits of the secandary station Th's., Digit 2 will
be flashing to indicate that the numbers displayed are
not Time Gifferences (70's).

3-14



157 TW0 DIGITS
OF STATION 1.0.* CORRECY INDICAYIONS
(::) - WHEN SETTLED

] I
| s0l 1 [0 1 |
- — -
| A A LI LR I
I ¥ ¥ I
DIGIT BLINKING RELATIYELY y’[.“ STATIOM RECEIVER
*MASTER 15 INDICATED BY 1ST WO DIGITS OF G.R.I. 5eTTLED
‘ INCORRECT | KOT SETILED
| | |
A
] |
l b
-
I
on
!
!
@ | |
$ | | Lo
) 1| 1 I
| i
NOT BLINEING®
SINDICATES FUNCTION SWITCH IS NOT IM THE "TEST* POSITIGH
i | —
- e L
¢ U B I ot el 1ot
] [ T O N I ]
I3 ¥ P
DIGIT BLINKING INDICATES stﬁonu STATEON REE. MODE CORRLLT

#i.207

Figure {2, Sample Digital Readouls
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Pigits 3,4 and 5 present an analysis of the Loran
pulses. The loran pulses are measured at three
different locations and each digit represents

the analysis of the three locations.

The analysis is presented on a scale of 0 to 9, where 0
is the lowest quality signal condition and 9 45 the best
quality signal condition.

In most portions of the loran covereage areas, Digit 3

will read 2 or less. Digit 4 is the most important

indicator of signal quality since it represents the
measurement at the tracking point of the loran signal

pulse. During the analysis, the number indications
preseated in digits 3, 4, and 5 will fluctuate higher

and lower about some average value. Note the averale values.
Indications of 025 or higher {n digits 3, 4 and % are
usually adequate for reliable leran reception.
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1.6

SKYHAVE OPERATION

Skywave Operation. Skywave operation of the Master and
Secondary stations 1s possible. Skywave sigrals always arrive
at the receiver later than the ground waves, because, unlike
the ground wave which follows a path atong the curvature of
the earth, the skywaves travel paths at varying angles above
the ground wave path. The most perpendicular {vertical)
skywaves are absorbed inte the jonospheric layers. The sky-
waves which strike the lonospheric Tayer at an angle bounce
off the jonosphere and are reflected back to earth at approxi-
mately the same angle. The skywave path of the signals, thus,
requires a longer period of time to arrive at the receiver.

This characteristic is fmportant far two reasons:

1. The skywave does not interfere with cycle select and
matching of the Loran C signals, as_long as the qround
wave Loran C signals are strong enough to use.

2. The skywave sighal can be stronger than the ground wave

stgnal in fringe areas and therefore, can be used in
fringe areas to determine approximate position,

Skywave operation is used to extend the range of operation in
a GR1 chain when the vessel s moving away from the chain
transmitters. The Skywave posftion accuracy is always less
accurate than the ground wave accuracy and will vary con-
siderably, depending on the lonospheric conditions and signal

conditions.

Skywave signals generally arrive at the receiver approximately
70 microsecends later, at a distance of 1000 miles from Lhe
stations, during the daytime hours. At night time, the time of
arrival of the skywave can extend up to 60 or more microse-
conds later at the same distance, because at night time the
jonospheric layer is at a higher altitude and the skywave
delay is Tonger. Your receiver provides a means to

activate cycle selection for skywave operation.
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CAUTIDN

The operator must understand that
this type of operation is not
recomuended, except in cases where
an approximate loran positian is
better than no pesitian. Caution
must be observed when using skywave

operation.

The standard point on the Loran C pulse, for cycle select and
tracking of the stgnals, ts 30 microseconds time after the
beginning of the Loran pulse, and skywaves do not arrive
before this point. They could arrive 35 or 40 microsecords or

more later in time.

When cycle selection is activated, the receiver circuits can
be manually activated to iacrease the cycle tracking point, of
any or aJl stations, on the Loran C pulses, in increments of
1D microseconds. By increasing the cycle tracking point 30 or
40 microseconds, the receiver will attempt to synchronize on
the skywave pulse, which arrives 30 to 40 microseconds later,
instead of synchronizing on the ground wave pulse.

When synchronization occurs on a skywave signal from a secon-
dary station, the TD reading fndicated in the display will be
30 to 40 microseconds higher than the TD which would be Indi-
cated if the ground wave signal was used, And, depending on
the distance from the station and the attitude of the
ionosphere, the 70 readings may stabilize at some point bet-
ween 10 and 40 [perhaps 35) microseconds higher than the
ground wave signal would indicate. Therefore, to determine a
position using TD's derived from skywave operation on a secon-
dary station, the operator must subtract 30 to 40 microseconds
from the displayed TD, depending on how many increments of 0

microseconds the cycle tracking point was iacredasad.

(%)
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J.6.1

Consequently, the skywave operation will always be less
accurate than the ground wave. The operator must estimaste his
distance from the Loran station and then increase the cycle
tracking poitnt 30 or 40 microseconds or more depending on the
estimated distance. Then by observing the TD displayed, the
operator can determine the difference in microseconds, between
the 30 to 40 microsecond increase in the cycle tracking polint
and the 1D reading, as they approach synchronization.

Skywave Dperation - on Master and Al} Acquired Secondaries.

1. Press @ . Set Bar to SEL position. This activates
cycle selection far all stations. The cycle tracking
point of the Master and Secondaries can be increased in
increments of 10 microseconds.

2. Press key 3 times to increase the cycle tracking
points {of M, 51 and 52} 30 microseconds. All (5
status/alarms will illuminate indicating both displays
are in a non-tracking state.

3. Immediately set Function Bar te HOR and watt for
tracking to occur. Several minutes may elapse before

stabilization.

4. The TD readings In both displays will fluctuate
somewhal, depending on the skywave distance from the
stations, and will begin to stabtlfze on the skywave

signals.
5. The CS status/alarms may or may rot extinguish when the

Loran is used in this manner.

If the TD readings in both displays do not begin to stabilize:
6. Reset Function Bar to SEL position.
7. Press m key 4, 5 or 6 times to increase the cycle
tracking points 40, 50 or 60 microseconds, if required.
All €5 status/alarms will illuminate.
8. [Immediately set Function Bar to NOR and wait for
tracking to occur. The CS status/alarms may or may not

extinguish.
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NOTE

In this mode, although the cycle tracking points
of all stations is increased, the Td's read in
the displays will not necessarily increase in
increments of 10 microseconds, because all of
the station cycle tracking points have been

increased simultanecusly.

3.6.2 Skywave Dperation - on Secondary 51 (Upper Display) only.

1. PressE. Set Bar to §1 position. This activates
cycte selection for S1 secondary- The cycle tracking
point of S} secondary can be increased in increments of
10 microseconds.

2 Press key 3 times to increase the S1 cycle tracking
point 30 microseconds. S$I-CS and status/falarms will
illuninate indicating the S1 display is In a non-
tracking state.

3. Immediately set Function Bar to NOR and wait for
tracking to occur. Several minutes may elapse before
stabilization.

4. The 10 readings in the S1 display will begin to stabi-
1ize at readings approximately 30 microseconds higher
than would be observed using ground wave signais,

5. The S1-CS statusfalarms may or may not extinguish when
the Ltoran is used in this manner.

If the TD readings in S1 display do not begin to stabilize:

6. Reset Function Bar to 51 pesition.

7. Press ﬂkey 4, 5 or 6 times to Increase the cycle
tracking point 40, S0 or 60 microseconds if required.
S1-CS status/alarms will illuminate.

8. Immediately set Function Bar to NOR and wait for
tracking to occur. The S1 status/alarms may or may not
extinguish.
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3.6.3

1.6.4

9, Subtract 30 or 40 microseconds {or more) from the TD
reading when using the TD for navigation, depending on
how many microseconds the cycle tracking point was
fncreased (i.e., how many times +/M key was pressed).

Reinitialize Secondary 51. When cycle selection is acti-
vated in the 51 position, the secondary in the upper display
can be reinttialized by pressing the key. The SI-C§
status/atarm will {1luminate.

At the same time, the receiver will begin a search for addi-
tional secondaries to track. 1f another secondary cannot be
found, the receiver will attempt to reacquire the secondary
originaliy displayed. [f another secondary is found, the
recefver will acquire that secondary.

In any case, vhen the secondary is reacquired, the receiver
must settle before wsing ft for mavigation {5!-CS alarms
extinguished).

Skywave Operation - on Secondary 52 (Lower Display} only.

. PressB]. Set BAR to S2 positicon.

This activates cycle selection for S2 secondary. The
cycle tracking point of 52 secondary can be increased
in increments of 10 microseconds.

2. Press Rey d times to increase the $2 cycle
tracking point 30 microseconds. SZ-CS5 status/alarms
will iiluminate indicating the S2 display is in a non-
tracking state.

3. Immediately set Function 8ar to NOR and wait for
tracking to occur. Several minutes may etapse before
stabilization.

4. The TD readings in the S2 display will begin to stabi-
lize at readings approximately 30 microseconds higher
than would be observed using the ground wave signals.

5. The 52-Cs statusfalarms may or may not extiaguish when
the lgran is used in this manner.
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3.6.5.

if the 1D readings in the 52 display do not begin to
stabilize:

§. Reset Function Bar  to S2 position,

7. Press key 4, 5 or & times to increase the cycle
tracking point 40, 50 or 60 microseconds, if required.
52-Cs status/alarmsswill {tluminate,

B. [lmmediately set Function Bar to NOR and wait for
tracking to occur. The §2 statusfalarms will illumi-
nate.

9. Subtract 30 microseconds {or more} from the T0
readings when using the TP readings for navigation,
depending on how many microseconds the tracking peint
was tncreased [1.e., how many tilme +/M key was

pressed).

Reinitialize Secondary 52. When cycie selection is acti-
vated in the 52 position, the secondary in the lower display
can be reinitialized by pressing the[cL] key. The s2.cs
status/alarm will 1lluminate.

At the same time, the recelver will begin a search far addi-
tional secondaries to track. If another secondary cannot he
found, the receiver will 3ttempt to reacquire the secondary
ortginally displayed. I[f another secondary §s found, the
receiver will acquire that secondary. In any case, whes the
secondary 15 acquired, the receiver must settle before using
it for navigation {52-CS alarm extinguished).

MANUALLY ASSISTED CYCLE SELECTION,

Yhe operator can manually assist the receiver to acquire and
cycle select the correct cycel tracking point. This may be
required when operating in areas where the receiver has
difficalty in identifying the correct point at which to track

the loran signals,
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3.7

In areas of high noise conditions, in areas of strong signal near
Lhe Laran station, in areas of weak signal (fringe areas} at the
extreme limits of coverage areas, the receiver may display
tncorrect time difference for one or more TO's. Alse, the
operation of the loran receiver may be severely impaired when it
is used in areas where TV receivers are in operation. HNever
operate a TV receiver while using your loran. The TD readings
displayed may be 10 tg 60 microseconds higher or lower than the
correct readings. The indication would be that the TD's are
incorrect for a known position, such as the vessels berth or at a
location where the TO's were previously measured and established,
Where conditions such a&s this exist, the operator will gbserve
that one or more of the Lycle Select (CS) status/alarms has not
extinguished in a reasonable period of time and that the TD may
be fluctuating higher or lower about some average reading, indi-
cating that the receliver has not settied.

CAUTION

The operator must know the TD's of Lhe
Yocation or know a very close approximate
of the T0's before using these operations,

Manually Assisted Cycle Selection - 51 Secondary

. Set Function Bar to SEL position.

2. Observe the $1-CS status/alarm. If it is illuminated,
cycle selection has not occured and can be assisted
manually,

3. Observe the TD in the 5] display. Estimate the difference

{in microseconds, higher or lower) between the 1D displayed

and the known TD.

Set Function B8ar to S1 position. Use step & of step 6.

Press +/M key to increase the cycle tracking point +10

microseconds each time the key is pressed.

6. Press -/R key to decrease the cycle tracking point -10
microseconds each time the key is pressed.
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3.

7.

Observe the TD in the 51 display. The TD should read
approximately the same as the known YD within several
microseconds. Allow several minutes for the

TD's to stabilize. If stabilization does not

occur, the operator should move the vessel

away from the area and repeat paragraph 1.4.2

Manually Assisted Cycle Selection - 52 Secondary. Repeat the

procedure of 3.4.1 using Function Bar in the 52 position and
by observing the $2-CS status/alarm conditions.

Manually Assisted Cycle Selection - Master Station

Set Function Bar to SEL position.

Observe the M-C5 statusfalarm. If it is 11luminated,
Master cycle selection has not occured and can be assisted
manual iy.

Observe the TD's in 51 and 52 displays. Estimate the dif-
ference [in microseconds, higher or lower) between the TD's

displayed and the known TD0's.

Press +/M key to Increase the cycle tracking point (Master
+10 microseconds each time the key is pressed. The TD's in
both displays will decrease -10 microseconds each time the
+/M key is pressed.

Press -/R key to decrease the cycle tracking point (Master)
-10 microseconds each time the key is pressed. The TD's in
both displays wiil increase +10 microseconds each time the
-/R key is pressed.

Observe the TD's in both displays. The T0's should read
approximately the same as the known TD's within several
microseconds.

The S1-CS and $2-CS status/alarms may or may not extinguish
when Master Cycle Select occurs. [If secondary cycle select
does not occur in several minutes, it may be necessary to
move the vessel away from the area and repeat the proce-
dures of 3.4.2

Do not use the TD's for navigation unless the (5
statysfalarms extinguish.
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3.9

SPECIAL TEST FUNCTIONS

Special test functigns can be performed to determine the opera-
tional capabllities of the Loran receiver. Yhese functions are
normally used by test technlcians and production personnel to
check the receiver for proper operation and are nol used for nor-

mal operation.

Internal Qscillator Stability. This is a display of the internal

oscillator frequency deviatfon.

1. Set Function Bar to SEL. Press r_o—] key. Mait 1
seconds for the digit display segment test to finish.
Z2- Press +/M key to display the frequency deviation.

Deviation 1s displayed IGGDUU.Ol min., {000020.0) max.

3. Press +/M key to restore display to Test mode operation.

Manual Change of Cycle Tracking Paints. The receiver cycle
tracking points for the Master and Secondaries can be changed

manually ,

To manuvally change the cycle tracking points of the Master and

all acquired Secondaries:

1. PressE. Set to SEL mode.
2. Press ¢/M key to increase the cycle tracking point +10

microseconds each time the key is pressed, or, Press -/R
key to decrease the cycle tracking point -10 microseconds
each time the key is pressed.

In both conditions, all C5 status/alarms {1luminates.

If Function remains in the SEL position, 3 pro-

perly working receiver will reacquire the correct cycle
tracking points and settle. AMl €S alarms will extinguish.
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To manually change the cycle tracking point of S1 secondary:

3.
4'

Press El Set to S1 mode.
Press +/M key to increase the cycle tracking poiat +10

microseconds each time the key is pressed, or, press -/R
key to decrease the cycle tracking point -10 microseconds
each time the key is pressed.

in both conditions, the $1-CS status/alarm illuminates.

If Function remains fn the S1 position, 3 properly

working receiver will reacquire the correct cycle tracking
point and settle. The S1-CS status/alarm will extinguish.

To manually change the cycle tracking point of 52 Secondary:

t.
2.

Press E] Set to 52 mode.

Press +/M key to Increase the cycle tracking point +10
microseconds each time the key is pressed, ar, Press -/R
key to decrease the cycle tracking paint -10 microseconds
each time the key is pressed.

In both conditions, the 52-CS status/alarm i1luminates.

If Function wemains in the S2 position, 3 properly
working recelver will reacquire the correct cycle tracking
point and settle. The $2-CS status/alam will extinguish.
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.10 INTERFERENRCE ANALYSIS

Test mode analysis of sigral conditions to localize Interference
from on-board equipment can be performed using the Loran unit.

t. Perform a signal analysis in accordance with the Test Mode

Operation, paragraph 3.5.

Note the average value of the digits, particularly digit 4,

Energize the on-board equipment, one item at a3 time.

Operate each item to utilize it's maximum capability.

4. When an item of equipment is generating or radiating noise
interference, it will be indicated in digits 3, 4, 5 by
disptaying lower order numbers and large Fluctuations in
the average value of digits 3, 4 and 5. Hoise interference
from on-board equipment can cause the Loran to be comple-
tely uvnusable. [n cases such as this the operator must
eliiminate the interference by fsolating the item of equip-

ment causing the Interference.

Interference Reduction. [n many cases the effects of inter-
ference can be reduced or eliminated by relocating the antenna
coupler, The following recommendations should be accomplished
prior to selecting the final location for mounting the Loran Unit

and the Antenna Coupler:

*  Follow the reconmendations Yisted in the Installation

Section.
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Connect the power cable directly te the battery terminals.
Do not connect the power cable to intermediate distribution
teminals which carry power for cther equipment.

Perform the Interference Analysis in the Test mode a3

described »

in all cases, the ships alternator witl require some form
of interference surpression. It may require use of a com-
bination of methods. Some recommendations are listed

herein,

Install a 20,000 Microfarad, computer grade, vented
electrolytic capacitar from the alternator output terminal
to the engine block or the alternator housing.

Testing may be required to determine the best ground.
the system valtage regulator to within 12 inches af the

Relocate

alternater.

Install shielded wires from Lhe Voltage-requlator to the
alternator, grounding the shield to the engine block or the
ships ground. Testing may be required to determine the
best ground.

Reduce the tength of the main battery cables, both positive
and negative cables,

When alternators cannot be surpressed satisfacltorily, it

will be necessary to replace or rebuild the alternator to
eliminate the source of interference.
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CERTIFICATE OF LIMITED WARRANTY

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

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

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

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

LIMITED WARRANTY EXCEPTIONS
SI-TEX Marine Electronics Inc. will not be responsible for equipment which has been subjected to water or lightning damage, accident, abuse, or
misuse nor any equipment on which the serial number label has been removed, altered or mutifated.
5I-TEX Marine Eleclronics Inc. assumes no responsibility for damage incurred during installation.
This Limited Warranty is effective only with respect fo the original purchaser.

Any cost associated with transducer replacement, ather than the cost of the transducer itself, is specificafly excluded from this Limited Warranty.
Travel cost incurred will not be accepted for SI-TEX Marine Electronics Inc. products.
THERE ARE NO WARRANTIES WHICH EXTEND BEYOND THE DESCRIPTION OF THE FACE HEREOF.

SPECIFIC EXCLUSIONS
Charges for avertime, stand-by, holiday, and per diem are speciically excluded from the Limitad Warranty.
Chart paper, stylus, stylus belt, lamps, and fuses are consumable items and are not covered by this Limited Warranty.
Installation workmanship or materials except as provided directly by SI-TEX Marine Electronics Inc. are not covered by this Limited Warranty.
SI-TEX Marine Electronics Inc. equipment or parts thereof which have been repaired or altered except by an authorized Si-TEX Marine Electrenics
Inc. dealer or service cenler are not warranted in any respect.
Transducer, software update, battery, microphone, magnetron, and microwave components and water damage on waler resistant VHF radio are
items excluded from the two-year warranty and are covered by warranty for a peried of one year for both parts and labor,
SI-TEX Marine Elecironics Inc. will not, at any time, assume any costs or labar charges for checkout or external line fuse replacement or prablems
not found to be at fault in equipment itself.

THERE ARE NO WARRANTIES OR GUARANTEES EXPRESSED OR IMPLIED WHICH EXTEND BEYOND THE DESCRIPTION ON THE FACE HERECF,
INCLUDING WARRANTIES OF FITNESS FOR A PARTICULAR PURPOSE AND MERCHANTABILITY, SI-TEX MARINE ELECTRONICS INC. KAS NO OTHER
LIABILITY TO PURCHASE FOR DIRECT OR CONSEQUENTIAL DAMAGE QR ANY THEORY INCLUDING ABSOLUTE LIABILITY, TORT, OR COMTRACT.
THIS LIMITED WARRANTY CANNOT BE ALTERED OR MODIFIED IN ANY WAY AND SHALL BE INTERPRETED IN ACCORDANCE WITH THE LAWS OF THE
STATE OF FLORIDA. THIS WARRANTY IS LIMITED TO THE CONTINENTAL ULS.A., ALASKA, HAWAN, AND CANADA.

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

purchase.)
oF

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

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

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

SITEX Marine Electronics Inc. offers a complete line of quality marine electronics including fishfinders, electronic charting systems,
radars, autopilots, GPSWAASILoran receivers, SSB receivers, direction finders, VHF radios, VHF marine & TV antennas, and integrated systems.
For mare information, contact your Si-TEX dealer or the main office, located in St. Petersburg, Florida.




