CHAPTER |

INTRODUCTION

When the ship is being navigated along or near the
coast, the art of fixing the ship’s position graphically, laying a
safe course to destination and checking ship’s position whilst
on, the course to ensure the vessel's safe arrival is called
“Chart Work".

This naturally involves the use of a suitable graphical
representation of the earth’'s surface on the plane of the
paper, which when constructed to suit the special needs of a
navigator is called the “Navigational Chart”.

Navigational charts are mostly drawn on Mercator's
projection, which ensures that all meridians and parallels of
latitude are straight lines, at right angles to each other and all
angles on the earth’'s surface are equal to the corresponding
angles drawn on the chart. A special feature of this projection
is that rhumb lines are also represented as straight lines.

As the safety of the ship depends upon the accuracy of
the navigational chart, utmost care is taken in its construction
and upkeep. It is drawn precisely giving full details of all the
information required by the navigator.

The chart must naturaily cover more area of the sea, as
compared to the land, and should highlight the information
that a mariner requires to navigate his ship safely from one
position to another, that is to say the chart must show clearly
the depth of water, nature of the bottom, details of coastline
and off lying dangers and the various navigational aids e.g.
light houses, prominent land marks, light vessels and radio
beacons.

FATHOM CHARTS AND METRIC CHARTS

The unit used for indicating the depths i.e. “Fathom” or
“Feet” or “Metres” is boldly displayed just below the title of
the chart.
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British Admiralty charts, which have traditionally been
using fathom and feet for depths and also feet as unit for
height, are being changed to adopt metric units, thus con-
forming to charts of most of the other countries. The words
“DEPTHS IN METRES” are printed in bold letters under the
title of these charts.

The British Admiralty plans that all new charts will be
metric, and that existing charts will also be converted to
metric form as soon as possible. However, it will be many
years before all the charts will be converted.

The metric charts differ in appearance from old fathom
charts by their improved design and greater use of colour.
Full details of symbols and abbreviations used on metric and
fathom charts are given on British Admiralty chart and publi-
cation No. 5011.

CATEGORIES OF CHARTS

Navigational charts may be generally classified into three
categories.

OCEAN CHARTS

These charts are prepared on a very small scale,
covering large portions of the globe e.g. Indian Ocean, North
Atlantic Ocean. On such charts only the outstanding coastal
features and important ports etc. are shown. These charts
are used for planning and executing long voyages across
the oceans and are obviously unsuitable for coastal naviga-
tion.

COASTAL CHARTS OR COASTAL SHEETS

These charts are of medium scale and cover only a
portion or a part of the coast. They show all the aids to
navigation e.g. lights (their characteristics), Radio and D.F.
beacons, important navigation marks including offlying rocks
and other dangers. Such charts are used when the ship is
being navigated along the coast. Coastal charts thus highlight
the features on and along the coast and the adjoining por-
tions of the seas.

PLANS

These charts are drawn on a very large scale and each
plan covers only a small area e.g. Plan of Bomtgay_Port.
[hey contain all the information required when navigating a
ship in harbours, and other congested andl enclqsed waters.
I vory possible information of use to a navigator is shown in
great detail.

The scale of these plans enables the mariner to plot his
position with great accuracy and thus avoid the dangers
which are frequent in ports and in harbours.

SOME SPECIAL TYPES OF CHARTS

DECCA CHARTS

These are normal basic navigational charts with the
nppropriate Decca lattice superimposed on thgm,‘ and can be
used in place of corresponding basic navigational chart_s.
lhe number of Decca chart is the same as that of the bas]c
chart but is prefixed L (D) and suffixed with Decca chain
number.

CONSOL CHARTS

These are mostly used in air-navigation but may be
used as an aid to ocean navigation also. They show great
circle bearings of the consol stations. Details of ‘consol- sys-
tems e.g. in USSR and USA are shown in Admiralty List of
Radio Signals.

LORAN CHARTS

Loran chains used for ocean navigation cover most of
the Northern Hemisphere, and parts of Central Pacific Oceap.
British Admiralty Loran charts cover only the North Atlantic.
The U.S. Oceangraphic office publishes Loran charts for the
Pacific Ocean.

ROUTEING CHARTS

These charts -give important information for planning_of
passages across the oceans. Separate charts _recommendmg
routes for different months of the year are published for each
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ocean and they give recommended tracks and distances
between ports, average meteorological and ice conditions and
ocean currents. The information regarding load lines is also
provided in these charts.
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CHAPTER I

SALIENT FEATURES OF THE CHARTS

HOW CHARTS ARE MADE

Navigational charts in U.K. are published by the Hydro-
graphic Department of the British Admiralty; under the Hy-
drographer of the Royal Navy. The Hydrographer of the Navy
is responsible for the preparation, correction and issue of the
charts and other navigational publications. He is also the
authority for surveying the British and other connected waters.

In India, the Hydrographic Department of the Indian
Navy, with its Headquarters at Dehradun, prepares and issues
the charts and other navigational publications. However, its
activities and publications are restricted at present to the
Indian and adjacent waters only.

The Hydrographic Department of the British Admiralty
issues charts for almost all the parts of the world. This task
has now become easier, because the Admiralty gets the
necessary information from the Hydrographic Departments of
the countries, which are responsible for the publication of the
charts for the waters under their jurisdiction.

To start with, the surveying department carries out an
extensive survey of the area required to be covered by the
chart and all information from various sources is collected and
carefully analysed.

A modern survey, with all the resources of such inven-
tions as Radar, Echo sounders, Hi-Fix and DECCA systems
is a very thorough and detailed operation. The depths are
closely sounded and elaborate examination is made of re-
ported or suspected dangers. The actual Latitude and Longi-
tude of some key stations is also determined.

From the data thus obtained, the charts are produced,
ready for the engravers, by the specialist staff of the Char
Branch. Projections are computed and all important points are
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plotted accurately before the actual drawing of the chart
begins.

This drawing is very accurately engraved on a copper
plate by coating it with wax by using special ink on the
drawing. The engraving of this copper plate is transferred to

a lithographic stone or a zinc plate by contact or by Photo li-

thography. The plate is then ready for printing on paper,
which is done by lithography or multicoloured offset printing.
The paper used is high grade non-distortion paper.

Every new chan, in its final proof is examined by the
officers of the Department responsible for such details. No
effort is spared to ensure the accuracy and completeness of
the chan.

After the chart is published and distributed, it must be
kept up-to-date by incorporating any changes or corrections,
which may have occurred subsequently. Such corrections and
changes in charts of various parts of the world are issued as
“Notices to Mariners” by the Hydrographic Departments.

DESCRIPTION OF THE CHARTS
TITLE OF THE CHART

The title of each chart is printed in some convenient,
conspicuous place on a chart, where it does not hinder the
navigational use of it.

Under the title, the information about datum, bearings,
lights, Natural scale, Projection etc. are shown. Below this
“Cautions” are given in respect of the use of chart. Examples
of titles are “Arabian Sea”, “Karachi to Vengurla”.

NATURAL SCALE

Natural scale is the relationship between the actual
length of something on the Earth and the length by which
1
that thing is shown on the chart e.g. ——— natural scale.
12,500
The numerator of the fraction is always unity, and both
the lengths (that on the Earth and that on the chart) must be

1
in the same units e.g. Natural Scale of —— means a
12,500

feature of 12,500 cms. length on the earth would be repre-
sented by a length of one cm. on the chart.

Natural scale of the chart is shown below the “Title of
the chart”.

SCALES OF LATITUDE AND LONGITUDE

Whenever a three dimensional Earth’s surface is repre-
sented on two dimensional plane of paper, distortion must
occur, as is evident from different types of “Projections”.

Mercator’s projection, which is mostly used in the charts,
is one such method by which Earth (which is three dimen-
sional) is represented on the paper. This projection has the
following properties and principles :--

(a) Direction lines on the Earth's surface are represented by
straight lines on the char, called “Rhumb Lines”.

(b) All angles on the chart are true and equal to the corre-
sponding angles on the Earth's surface.

{c) On the chart the meridians are shown as equidistant
parallel lines, perpendicular to the Equator, whilst on
Earth’'s surface they converge at the poles.

Hence to retain the property of “correct angles” on the
chart, the parallels of Latitude are shown as straight
lines, parallel to Equator, but at increasingly larger dis-
tance apart (and not equidistant) as one moves away
from Equator. Hence on the Mercator's chart, the Lati-
tude scale is increased gradually as the Latitude be-
comes higher and higher, with Longitude scale being
kept constant all over. To be more precise the length of
1" D' Lat. = Length of 1" D' Long X sec. Lat. Thus on
a Mercator's chart all distances are measured along the
Latitude scale (1' of Lat. scale representing one nautical
mile). The Longitude scale is used for measuring Longi-
tude and the difference in Longitude only.
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All charts have two scales, Latitude and Longitude. The
former is shown at both the sides and the latter at the
top and bottom edges of the chart. These are properly
and accurately graduated in minutes and degrees.

NUMBER OF THE CHART

Each chart has a serial number assigned to it. This is
shown at the bottom right hand corner and the top left hand
corner, outside the margin. The chart catalogue gives the list
of charts with the title and number for the various parts of the
world.

DATE OF PUBLICATION

The date of publication alongwith the name of the Hy-
drographer to the Admiralty or Government authority is printed
at the bottom, in the middle just outside the margin. Recent
publication would mean a more reliable chant, incorporating all
corrections, large and small, upto that date.

DATE OF PRINTING

This is shown as the number of the day in the year,
printed at the top right hand corner, outside the margin e.g.
335.88. This means that the chart was printed on the 335th
day of 1988.

SMALL CORRECTIONS

As stated earlier, various Hydrographic Departments
issue “Notices to Mariners”. These include corrections to be
made to the navigational charts already printed. Notice num-
ber under reference is called “small corrections” and is shown
at the bottom left hand corner, outside the margin. These cor-
rections are entered by hand e.g. 1988-1462, 1989-1225
mean Notice to Mariners No. 1462 of 1988 and Notice to
Mariners No. 1225 of 1989 respectively and refer to the
corrections made on the chart, vide those notices.

Prior to 1954, the corrections, which were of temporary
nature_or_of minor importance, in general, were_shown as
1943[5.12] which means 12th May 1943 or 1945 [V1I-25]which
means 25th July 1945. Small corrections with date enclosed
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In n rectangle have been discontinued.

Temporary (T) and Preliminary (P) notices are not
shown in small corrections.

NEW EDITIONS AND LARGE CORRECTIONS

Large corrections are shown near the new edition dates,
ul the bottom, in the middle (outside the margin).

These are the corrections involving major changes in the
ohart, which a navigator normally cannot incorporate in the
ohart himself. So a new chart is published/printed, whenever
lnrge corrections occur on the same. So whenever a chart is
rovised throughout or modernised in style, a new Edition is
published.

All notations of earlier large and small corrections are at
the same time erased in the new editions and old copies of
the charts are cancelled.

From 1972 onwards, large corrections are discontinued
and only New Editions are shown.

CHART BLOCKS

Sometimes a “Notice to Mariner” includes a reproduction
of a small area of a chart, in which the corrections have been
carried out. This is called a chart block and it is cut and
pasted in its appropriate position on the chart as a part of
"Small Corrections”

SOUNDINGS AND THE CHART DATUM

Soundings mean the depths of water below the chart
datum and are thus one of the most important features of the
navigational chart. The units used for Soundings are clearly
shown below the “Title” of the chart.

Soundings figures are scattered on the chart, and their
distance apart from each other is a measure of the extent of
survey and hence the “Reliability” of the chart. On all charts
the position of sounding is the centre of space occupied by
the Sounding figure.

Sometimes during survey the lead is lowered to only a
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certain predetermined depth and if no bottom is detected
then such a sounding is shown as “Ne bottom sounding” e.g.

— means “No bottom at 110 fathoms”.
110

On Metric charts, generally soundings are shown in
metres and decimetres in depth of 20 metres or less and in
metres elsewhere.

On Fathom charts soundings are shown in fathoms and
feet in depths of less than 11 fathoms and in fathoms else-
where.

Soundings on the chart are the depths below the chart
datum. CHART DATUM being an imaginary datum, beyond
which the sea level rarely falls. In modern practice, the datum
is established at or near the Lowest Astronomical Tide

(LAT)

The height of tide at any given time is thus an “error on
the safer side.”

Chart datum is also the level above which tidal levels
and predictions are given in Admiralty Tide Tables. This
datum is also used on the charts for giving “drying heights”
of features which are periodically covered and uncovered by
the tide.

NATURE OF BOTTOM

Under certain soundings, the nature of the sea bottom,
is also indicated e.g. soM (soft mud), Co (Coral), Sh (Shells)
Sn (Shingles).

This information is very useful when anchoring a ship.
The nature of bottom also becomes helpful in estimating the
ship's position, when worked alongwith the soundings.

DEPTH CONTOURS

The soundings in the chart are very useful to a naviga-
tor but if these soundings on the chart are shown very
closely, the chart will become confusing and impracticable.
Hence all areas, having certain selected equal soundings are

11

shown as below:--

............. One fathom line.
Two fathom line
Six fathom line

______________ Ten fathom line

One hundred fathom line

X
ﬁ 0)SD Sounding of doubtful depth
; No bottom found at 120
120 fathoms.

HEIGHTS

All heights, unless otherwise stated are given in metres
or iee! above Mean high water springs or in places where
there is no tide, above Mean Sea level. Heights of small
Islets and of the tops of artificial features are enclosed in
lnackets. Brackets are used wherever the figure expressing
height in necessarily set apart from the objects.

DRYING HEIGHTS
Underlined figures, on rocks and banks which uncover,

express the heights (in metres and decimetres or in feet as
appropriate} above the datum of chart.

BEARINGS

_Bearings are always from seaward and are always true
bearings.

SEA MILE

A Sea! Mile is a length of one minute of Latitude at a
place and it is the principal unit of distance.
PLATE DIMENSIONS

The figures in brackets shown outside the lower right
hand border of the chart thus (425.0 x 860.0 mm) or (34.46

x 25.49) express the dimension (in millimetres or inches) of
the plates from which charts are printed. The dimensions of
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the charts are measured from the inner rectangle of the chart
and exclude the chart borders.

A check on these dimensions serves as a good guide to
assess the distortion of the chart in use.

INFORMATION REGARDING LIGHTS

(1) All the heights of the lights are given above the Mean
High Water Springs.

(2) Range of the light is given in nautical miles. The range
of the light may be Geographical or Luminous. “Geo-
graphical Range" is based only on its height above sea
level (assuming the observer to be at a 15 feet height).
The “Luminous” (nominal) range, on the other hand is
based on the intensity of the light. Until 1972, the charts
showed the lesser of the geographical and luminous
ranges but on the new charts now, only the luminous
range is shown. The Lists of Lights also give the lumi-
nous range nNow.

LEADING LIGHTS

Quite often, at the entrance or approaches to the har-
bour, two lights of different characteristics are erected, some
distance apan, in such a manner that a mariner entering the
harbour correctly and properly, would see them in one line,
thereby indicating to the navigator that the ship lies on a line
joining the two lights.

ADVANTAGES OF THE LEADING LIGHTS

(1) The leading lights indicate the safe passage of the ship
in a channel.

(2) The leading lights help in fixing the position of the ship.

(3) The leading lights also help the navigator in finding the
compass error. The (actual) true transit bearing of the
two leading lights is read off the chart and the compass
bearing of the two lights, when in transit is taken, and
the difference between the two bearings is the compass
error.
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COMPASS ROSE

Compass roses for laying off bearing and courses are
wngraved on charts, and they are referred to as compass
foses to avoid confusion with ship’s compass.

The compass roses are printed on the charnt, at two or
three places, wherever it is possible, so that it does not
Interfere with any useful information given on the chart.

The compass rose is printed as two concentric cards,
the outer compass rose is on the true north and the inner
oard is on the magnetic meridian, at the place where the
contre of the compass rose is shown on the chart. The
number of degrees by which the magnetic north is to the east
or west of the true north is the Variation, and is shown on
the compass rose on the 90° & 270° line. The year for which
the variation is given, is shown within brackets (next to vari-
ation) and the annual change (variation) at that place is
Indicated in italics, alongside the variation.

HINTS TO REMEMBER WHEN USING CHARTS

(1) Always use the largest scale charts available for the
area.

(2) Note carefully the units in which soundings are given.

(3) Familiarise yourself thoroughly with graduations on the
chart before reading the Latitude and Lorgitude.

(4)  When measuring distance, along the Latitude scale, the
dividers should be used along the mean latitude between
the two points.

(5) When using the compass rose, the ruler must pass
through the centre of compass rose and 180° on the
opposite direction.

(6) If in doubt about a “Cocked hat” always assume the
ship to be closer to danger.

(7) Always keep the chart dry. Keep bottles and pens away
from the chart. Use soft black pencils and soft erasers.
Never use copying pencils.
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LARGEST SCALE CHART ALWAYS TO BE USED

The large scale charts show in greater detail all the
useful information required by a mariner. These charts are
always corrected first and it may happen that a large scale
chart of a particular locality may have received corrections of
coastline and water-work from a major new survey.

CAUTION IN USING SMALL SCALE CHARTS

Whenever approaching the land or dangerous banks,
only large scale charts should be used. A small error in laying
down a position on a large scale chart means a few metres
difference; while on a small scale chart, a small error may
mean difference of a few cables or a mile.

THE INTERNATIONAL HYDROGRAPHIC ORGANISATION

The first International Hydrographic conference was held
at London in 1919 and it was attended by 24 nations only. At
the end of this conference it was agreed that a permanent
organisation should be established, firstly for the purpose of
carrying through the decisions taken and secondly for main-
taining close liaison among the various Hydrographic offices.

The International Hydrographic Bureau started at Mon-
aco in 1921, with 19 member countries. The Hydrographic
conferences were held nearly every 5th year. In 1967, a
convention was adopted with the aim of establishing the
Bureau as Intergovernmental Organisation. This convention
came into force in 1970 and since then the new title “The
International Hydrographic Organisation” came into effect.

The organisation’s principal objective, as stated in the
convention are:--

(1) The Co-ordination of the activities of national Hydro-
graphic offices.

(2) The greatest possible uniformity in nautical charts and
documents.

(3) The adoption of reliable and efficient methods of carrying
out and exploiting hydrographic surveys.
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(4) The development of the sciences in the _fie!d of Hydrog-
raphy and techniques employed in descriptive Oceanog-
raphy.

There are lots of useful hydrographic publications pub-
lished by this organisation.



CHAPTER Il
MISCELLANEOUS ADMIRALTY
PUBLICATIONS

ADMIRALTY NOTICES TO MARINERS

Notices to Mariners, which contain important information
for the mariners, are issued by the Hydrographic Department
of the British Admiralty.

In India also, the Hydrographic Department of the Indian
Navy, at Dehra Dun issues the Notices to Mariners.

The “Notices to Mariner” enable a navigator to keep his
charts and other books corrected for the latest information.
They are published in Weekly Editions. These Notices and
Weekly editions are numbered consecutively, commencing at
the beginning of each year. However, the Notices to Mariners
issued by the Indian Hydrographic Department are issued
once every fortnight.

Temporary & Preliminary Notices have their consecutive
number prefixed by (T) & (P) respectively.

The Symbol * when it appears in the Notices to Mari-
ners of the British Admiralty means that the notice is based
on original information as opposed to one that republishes
information from another country. Obviously, almost all notices
pertaining to the English coast would bear * mark.

The Weekly Editions of the Notices to Mariner can be
obtained gratis from the Admiralty chart agents and depots,
Mercantile Marine Department, Customs House and Shipping
offices.

WEEKLY EDITIONS

Each Weekly Edition of the Notices to Mariners contains
the following six sections:-

(1) Index.
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(2) Admiralty Notices to Mariners.
(3) Navigation Warnings.

(4)  Amendments to CHINPACS (China Sea, Indian & Pacific
Oceans) and the Notice in the Annual Summary of
Notices to Mariners relating to these publications.

(5) Corrections to Admiralty List of Lights.
(6) Correction to Admiralty List of Radio Signals.
NO. 1 WEEKLY EDITION

No. 1 weekly edition published at the beginning of every
year is different from the typical Weekly Edition described
above.

It contains in a consolidated form, the information of
important and permanent nature. The topics covered are as
under:--

(1) Admiralty Tide Tables.
(2) Admiralty Agents for the sale of Charts, etc.

(3) Official Radio Messages to U.K. Registered Merchant
Ships. “The GBMS Organisation”.

(3A) Official Messages to U.K. Registered Merchant Ships.
(Small Craft and Fishing Vessels).

(3B) Official Radio Message — The Merchant System.
(4) Distress and Rescue at Sea — Ships and Aircratft.

(4A) Distress and Rescue — Indian and S.W. Pacific Oceans
— Ship’s Position Reports.

(4B) The AMVER Organisation (Automated Mutual — Assis-
tance Vessels Rescue System).

(5) Firing Practice and Exercise Areas.

(6) Areas Dangerous due to Mines, Swept Routes and In-
structions regarding Explosive picked up at Sea.

(7) British Merchant Ships — Use of Radar in time of Emer-
gency or War.
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(8) Information conceming Submarines.

(9) British Isles — Warnings Broadcast by Coast Radio Sta-
tions.

(10) Minelaying and Mine Countermeasures Exercises —
North Sea, English Channel and waters around the Brit-
ish Isles.

(11) North Atlantic and North Pacific Oceans — Ocean
Weather ships.

(12) Territorial Waters and Fisheries Jurisdiction Claims.
(13) Radio Navigational Warnings.

(14) Availability of Notices to Mariners and Chinpacs Route —
Book.

(15) Under-Keel Clearance — Reliance on Charts and Pre-
dicted Tides.

(16) Protection of Historic and Dangerous Wreck Sites.
(17) Traffic Separation Schemes.

ANNUAL EDITION OF THE INDIAN NOTICES TO
MARINERS

The Indian Hydrographic Department also publishes
similar Annual Edition of Notices to Mariners in the beginning
of each year, the contents of which are as follows:--

(1) General Notice.
(2) Availability of Notices to Mariners.

(3) Under-Keel Clearance — Reliance on Chart & Predicted
Tides.

(4) Caution when approaching Indian Ports.
(4A) Andaman and Nicobar Islands — Restrictions.

(5) Weather bulletins issued to ships by the India Meteoro-
logical Department.

(6) List of Storm Signal Stations.
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(7) Distress and Rescue at Sea — Ships and Aircraft.
(8) Firing Practice and Exercise Areas.

(9) Caution with regard to Ships Approaching Squadrons.
(10) Information concerning Submarines.

(11) Radio Navigational Warnings.

(12) Long Range (H/F) Radiotelegraphy Service for Indian
Merchant Ships in Area IN.

(13) Submarine Cables.
(14) Indian Merchant Ships — Use of Radar in time of War.

(15) Reports of Shoals obtained by Echo Sounding — Instruc-
tions.

) Decca Navigator System.
) The International Hydrographic Organisation.

(18) Information about Radar Responder Beacon.
) List of Charts published by Naval Hydrographic office.
) List of up-to-date Corrections to Charts.

List of Temporary and Preliminary Notices in force on
31st December.

ADMIRALTY PUBLICATIONS & BOOKS
SAILING DIRECTIONS

Sailing Directions or generally known as PILOT Books
are also issued by the British Admiralty.

Indian Hydrographer also issues similar Sailing Directions
for Indian waters.

The Sailing Directions amplify the information given on
charts and also give other useful guidance to the mariners for
approaching the ports and harbours.

The whole world is covered by approximately 75 vol-
umes of the Sailing Directions, numbered consecutively. A
new volume is republished at intervals of about 12 years and



20

between the editions, it is kept upto date by means of
successive supplements every 18 months. Whenever a new
supplement is published, the previous one is cancelled. The
supplement must be referred to, when consulting Sailing
Directions.

A small number of Notices to Mariners are also
published each year to correct Sailing Directions.

The limit of the area covered in each Sailing Directions
is shown in the Chart Catalogue.

ADMIRALTY LIST OF LIGHTS

Admiralty List of Lights and Fog Signals, usually termed
as “Admiralty List of Lights” give details of lights, light
structure, and fog signals available throughout the world.
There are 12 volumes, numbered alphabetically, covering the
whole world and the limits of each is shown in the Chart
Catalogue.

Details of light vessels, light floats and light buoys,
exhibiting lights at elevations exceeding 6 metres are also
included in the “Lists”.

A new volume of “List of Lights" is published every 18
months approximately and during this time, it should be kept
corrected from section V of the Weekly Editions of Notice
to Mariners.

ADMIRALTY LIST OF RADIO SIGNALS (ALRS)

Admiralty List of Radio Signals are published in eight
volumes as follows:-

VOLUME 1 - COAST RADIO STATIONS (NP281, PARTS
1 & 2)

A complete, detailed global listing of Coast Radio
Stations accepting public correspondence, distress, urgent
and safety traffic. Published annually.

VOLUME 2 - RADIO NAVIGATIONAL AIDS (NP282)
World-wide listing of all Marine Radio Navigational Aids
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Including information on Global Satellite Position Fixing
Liystems. Published annually.

VOLUME 3 - RADIO WEATHER SERVICES AND
NAVIGATIONAL WARNINGS (NP283, PARTS 1 & 2)

A complete listing of all stations broadcasting Radio
Weather Services and Navigational Warnings world-wide.
Published annually.

VOLUME 4 - METEOROLOGICAL OBSERVATION
STATIONS (NP284)

A comprehensive list of over 9,000 Meteorological
Observation Stations world-wide taken from the official data
nupplied by the World Meteorological Organisation (WMO) and
the UK Meteorological Office. Published every 18 months.

VOLUME 5 — GLOBAL MARITIME DISTRESS AND SAFETY
SYSTEM (NP285)

Recognised by the International Maritime Organisation
as fully compliant with the SOLAS V/20 requirements, this
easily the most comprehensive world wide guide currently
available on ail aspects of the GMDSS. Published annually.

VOLUME 6 — PILOT SERVICES AND PORT OPERATIONS
(NP286 PARTS 1 & 2)

All the radio procedures essential to assist vessels
requiring pilots or entering any recognised port, harbour or
marine world-wide. Published annually.

VOLUME 7 - VESSEL TRAFFIC SERVICES AND
REPORTING SYSTEMS (NP287 PARTS 1 & 2)

Contains all the information on the many local, national
and international Vessel Traffic Services (VTS), including those
that have been adopted by the International Maritime
Organisation. Comprehensive cross-referencing with ALRS
Volume 6. Published annually.

VOLUME 8 - SATELLITE NAVIGATION SYSTEM (NP288)

Comprehensive information on all aspects of Satellite
Navigation System including detailed explanation and advice
on various position error sources. Published annually.
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ADMIRALTY TIDE TABLES

Admiralty Tide Tables are issued annually in three
Volumes-

VOLUME 1

United Kingdom and Ireland (including European Channel
Ports)

VOLUME 2

Europe, Mediterranean Sea and Atlantic Ocean.
VOLUME 3

Indian Ocean and South China Sea
VOLUME 4

Pacific Ocean.

0 Each Volume is divided into 2 parts. Part 1 gives daily
predictions of times and heights of high water and low
water for a selected number of ports, known as
“Standard Ports”.

O Part 2 gives data for predictions of the rest of the ports
known as “Secondary Ports”.

Q The Indian Hydrographic Departinent at Dehra Dun also
issues one volume of Tide Tables known as “The Indian
Ocean Tide Tables”.

OCEAN PASSAGES OF THE WORLD

The British Admiralty also issues “Ocean Passages of
the World"” which helps the mariner to plan his passage
across the oceans. It gives recommended routes and
distances between various ports of the world, with the details
of wind, current data and ice hazards.

ADMIRALTY CHART CATALOGUE

Admiralty chart catalogue is issued annually by the
Admiralty and gives the numbers etc. of the charts published,
and the area the chart covers. It also gives area covered by
each of the “Sailing Directions” and the “List of Lights”.

The Indian Hydrographic Department at Dehra Dun also
issues similar Chart Catalogue.

CHAPTER IV

TO FIND POSITION, COURSE AND
DISTANCE

|English Channel (Eastern Portion) Chart B.A. No. 2675]

Position:

A position on a chart may be stated in one of the two
ways:

(a) By the Latitude and Longitude.

(b) With reference to another position i.e. by giving the
bearing and distance of, or from, that position.

Example 1.

To find the Latitude and Longitude of Start Point Light
house.
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(1) To find the Latitude.

Place the parallel ruler on the chart with one edge set
along a parallel of Latitude. Carefully open/roll parallel ruler
out untii one edge passes through the required position.
Where this edge (or the continuation of this edge) cuts the
scale of Latitude, at the side of chart, read off the Latitude
of the light house i.e. 50°13.2' North.

(2) To find the Longitude

Place the parallel ruler on the chart with one edge set
along a meridian. Carefully opervroll parallel ruler out until one
edge passes through the required position. Where this edge
(or the continuation of this edge) cuts the scale of longitude
at the top or bottom of the chart, read off the Longitude of
the Lighthouse i.e. 3°39' West.

Hence Position of Start Point Lighthouse:--
Lat. 50°13.2' North Long. 03°39" West.

NOTE: A position is always given by the Latitude first then
the Longitude.

SECOND METHOD

Dividers may also be used to find the Latitude and
Longitude. This is done by measuring the perpendicular
distance between the nearest parallel of latitude or longitude
(meridian) and the required position and transferring
these measurements to the appropriate latitude and longitude
scale.

Exercise:

Find the Latitude and Longitude of the following positions
on the chart.

(1) Bill of Portland Lt. Ho (2) Anvil Point Lt. Ho.
(3) Les Sept. lles Lt. (4) Casquets Lt. Ho.

(5) Pte de Barfleur Lt. Ho. (6) Beachy Head Lt. Ho.
(7) C.d’" Antifer Lt. Ho (8) Dungeness Lt. Ho.
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Answers:

(1) Lat. 50°31' N Long. 02°27.5 W

(2) Lat. 50°35.8' N Long. 01°57.77 W

(3) Lat. 48°52.8' N Long. 03°29.4' W

(4) Lat. 49°43' N Long. 02°22.7" W

(5} Lat. 49°41.4' N Long. 01°16.0' W

(6) Lat. 50°44.4' N Long. 00°14.5' E

(7) Lat. 49°41.1' N Long. 00°10' E

(8) Lat. 50°55' N Long. 00°59' E
POSITIONS BY BEARING AND DISTANCE

A Position can also be indicated or found by a bearing

from a lighthouse (or a navigational mark) and the distance
from the light house:-

Example: A vgssel is in position with Start Point Lt. Ho.
begr’mg 349° (T) distance 10 miles off. Find the
ship’s position in terms of latitude and Longitude.

Start Point

Bearing 340° (D
Distance 10 miles

340° ()



26

(1) To lay off true bearing:-

Place the parallel ruler on the nearest compass rose in
such a manner that one edge passes through the exact
centre of the compass rose and the required true bear-
ing i.e. 340° in this case. Transfer the parallel ruler until
one edge passes through the point of which bearing is
given (Start Point in this case) and draw a line through
this position. This is the required bearing.

(2) Set the divider apart to the given distance (i.e. 10 miles
in this case) and cut off the same along this line of
bearing from the point under reference (Start Point in
this case). This will give the required position.

Answer:

Latitude 50°04' N Longitude 03°32.7" W

Exercise:

A vessel is in position with Pte. D’Ailly light bearing 128°
(T) distance 12 miles off. Find the ship’s position in terms of
Latitude and Longitude.
Answer:

Latitude 50°02.8' N Longitude 00°43' E

Exercise:

A vessel is in position with Le Havre Lt. Vessel bearing
115° (T) distance 9 miles off. Find the ship’s position in terms
of Latitude and Longitude.

Answer:

Latitude 49°36' N Longitude 00°21.5' W
Exercise:

A vessel is in position with Roches Douvres Lt. bearing
076° (T) distance 10 miles. Find the ship's position in terms
of Latitude and Longitude.

Answer:
Latitude 49°3.9' N Longitude 03°04' W
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THE COURSE AND DISTANCE
Example:
Find the true course and distance from position (A)
Lat. 49°05' N Long: 03°40' W to a position (B)
Lat. 49°33' N Long: 03°09" W.
SOLUTION

(1) Plot the two positions on the charnt, using the reverse
procedure to that given in the previous Example.

(2) qun .ihe two positions by a straight line; the direction of
Fhas line represents the course and the length of the line
is the distance between two positions.
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(3) To find the true course:
(a) First Method

Set the edge of the parallel ruler along the course line
and carefully transfer them to the nearest compass rose,
placing one edge through the exact centre of the rose.
Read off the true direction from the compass rose,
taking care not to read off the reciprocal course (i.e.180°
away) (True direction or the course being from starting
position towards the destination).

(b) Second Method:

The angle that the course line makes with the meridian,
measured in a clock wise direction from north and given
in the three figure notation, is the true course i.e. 035°
(T). If the true course was required from position (B) to
(A), it would be 215° (T).

(4) To Find the Distance:-

One nautical mile is equal to one minute of the arc on
the latitude scale. Using the dividers and the scale of
the latitude between two positions, measures the dis-
tance i.e. 34.2 miles.

The distance between any two positions must be meas-
ured in the region of the mean latitude between these
positions. When large distances are involved, set the
dividers to a convenient distance e.g. 10 miles, or 20
miles along the mean Latitude; step off along the course
line making a note of the number of steps taken,
measuring the final portion of a step separately.

Answer:
True Course 035° (T) Distance 34.2 Miles.
Exercise 1.

Plot the following positions on the chart and find the true
course and distance between the two points:-

(a) From Lat. 49°50' N Long. 02°04' W
to Lat. 49°46' N Long. 01°06' W
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(b) From Lat. 49°43' N Long. 00°02' W
to Lat. 50°27' N Long, 00°56' E

(c) From Lat. 50°39' N Long. 00°35' E
to Lat. 50°32' N Long. 00°57" W

Answer:

(a) Course 096° (T) Distance 37.8 Miles.

(b) Course 040° (T) Distance 57.5 Miles.

(c) Course 263° (T) Distance 58 Miles.

Exercise |l

A vessel started from a position in Lat. 48° 42.'N
Long.00° 57'W and steered true course 066° (T) for a dis-
tance of 48 miles. Find the position reached.
Answer:

Latitude 50°02' N Longitude 00°11' E

Exercise |lll.

A vessel is in a position Lat. 50°04' N ang. 03°40' W
and steers a true course of 072° (T) for a distance of 56
miles. Find the position reached.
Answer:

Latitude 50°21.2° N Longitude 02°16' W

Exercise IV.

A vessel is in a position. Latitude 49°44' N Lon_gitude,
01°17° W and steers a true course of 117° (T) for a distance
of 39 miles. Find the position reached.

Answer:

Latitude 49°26' N Longitude 00°23' W



CHAPTER V

FIXING SHIP’'S POSITION

[English Channel (Eastern Portion) Chart B.A. No. 2675]

A ship’s position during a voyage has to be ascertained,
at short intervals, in order to maintain the ship on the course
line laid on the chart. This can be done by observation of
terrestrial objects.

A Position Line

A position line is a line drawn on a chart, on which the
position of the ship is known to be. Hence bearing is also a
position line.

A FIX

The intersection of the two or more position lines, which
have been obtained at the same time will give the position of
ship.

VARIOUS METHODS OF OBTAINING A POSITION LINE
(1) A visual bearing of a terrestrial object.

(2) A ftransit bearing. (Two Terrestrial objects in a line).
(3) A radio bearing of a radio D.F. beacon.

(4) A circle of position obtained from a vertical sextant

angle.
() A circle of position obtained from a horizontal (sextant)
angle.
(6) An observation of a celestial body giving the position
line.
POSITION BY CROSS BEARINGS
Example 1.

A ship steering 085° (T) Anvil Point Lt. Ho. bore 050°
(T) and Bill of Portland Lt. Ho. bore 291° (T). Find the ship’s
position.
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ANVIL POINT

BILL OF PORTLAND

Position

SOLUTION

Lay 050° (T) bearing from Anvil Point Light (as ex-
plained earlier).

Similarly lay 291° (T) bearing line from Bill of Portland
Light.

The point where the two lines intersect is the position of
the ship.

Now read off the position in terms of Latitude and
Longitude as explained earlier.

Position of the ship:--
Latitude 50°27' N Longitude 02°13.2° W
Exercise |

A ship steering 255° (C), at 2100 hrs. St. Calher!ne
Point Lt. bore 285° (T) and Nab Tower bore 000° (T). Find
the ship’s position at 2100 hrs.

Answer:
Ship's position at 2100 hrs:--
Lat. 50°31.2' N Long. 00°57.3' W
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Exercise II.

(a)

(b)

(c)

At 1800 hrs. Beachy Head Light bore 335° (T) and
Royal Sovereign Lt. Vessel bore 045° (T). Find the
Ship’s Position.

From the Position obtained at 1800 hours, find the true

course and distance to a point 9 miles due South of
Nab Tower.

Find also the Position 9 miles due South of Nab Tower.

Answer:

(a)

(b)
()

Position at 1800 hours:-

Lat. 50°38.2° N Long. 00°19' E

True course 262° (T) Distance 48.4 Miles.
Position off Nab Tower:-

Lat. 50°31.2° N Long. 00°57.3' W

Exercise lil.

(a)

()

(c)

At 2000 hours, Le Havre Lt. Vessel bore 187° (T) and i

C. d'Antifer Lt. bore 101° (T). Find the ship's position.

From the position at 2000 hrs. obtained in (a), find the
true course and distance to a position with Pte. d'Ailly
Lt. bearing 128° (T) 12 miles off.

Find the position off Pte. d'Ailly light.

Answer:

(a)
(b)
(c)

Position at 2000 hrs. Lat. 49° 43.5'N Long, 00° 07'W
True course 059° (T) Distance 38 miles.

Position off Pte. d'Ailly Lt.:-

Lat. 50°03' N Long. 00°43' E

Example Il

(a)

From vessel steering 270° (T), at 1830 hrs. Royal
Sovereign Lt. Vessel bore 044° (T) and Beachy Head
Light bore 337° (T). Find the ship’s position.
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From the position obtained at 1830 hrs. iir)d the true
course to steer to pass St. Catherine Point Light 8 miles
off when abeam to starboard.

Find the time when St. Catherine Pt. Light will be
abeam, if ship’s speed was 12 knots?

a4'®
2 1830

SOLVTION

(a)

To find ship's position at 1830 hrs.

Draw a line with Royal Sovereign Lt. Vessel bearing
044° (T) and Beachy Head light bearing 33.7." (T) and
where the two bearings intersect is the position of the
ship at 1830 hrs. Ship’s position at 1830 hrs:--

Lat 50°38' N Long 00°19’ E
To find true course to pass 8 miles off St. Catherine
Point Lt. when abeam.

With St. Catherine Pt. Lt. as centre and 8 miles as a
radius, draw a circle.

From 1830 hrs. position draw a tangent to this circle
then this tangent will be the true course to steer.

True course to steer 259° (T).

Beam bearing off St. Catherine Pt. 259°+90° = 34.19° (M
Draw the beam bearing i.e. 349° from St. Catherine Pt.
The point where the above bearing cuts the course
steered is the position when St. Catherine Pt. Lt. will be
abeam.
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Measure the distance from 1830 hrs. to this position.

Distance is 59.5 Miles.

Now calculate the time taken to cover 59.5 Miles at 12

knots.

The ship will arrive at this position at 2328 hours.
NOTE:

Beam bearing is ALWAYS on the course steered i.e.

Course steered + 90°
Exercise IV.

(a) At 0300 hrs. Le Havre Lt. Vessel bore 185° (T) and C.

d'Antifer Liaht bore 078° (T). Find the ship’s position.

(b) From the position at 0300 hrs. tind the true course to
steer to pass Pte. de Barfleur Lt. 10 Miles off to port.

(c) Find_the time when Pte. de Barfleur light will be abeam,
if ship’s speed was 13 knots.

Answer:

(a) Position at 0300 hrs. Lat. 49°39' N Long. 00°09' W

(b) True Course to steer 288° (T)

(c) Beam bearing of Pte. de Barfleur Lt. 198° (T)
Distance is 42 miles.

The ship will arrive beam bearing position at 0613 hours.

CHAPTER VI

THE VARIATION, DEVIATION, MAGNETIC
AND THE COMPASS COURSE

TRUE MERIDIAN

A true meridian is a great circle, passing through the
geographical North and South Poles of the earth and cutting
the Equator at right angles.

MAGNETIC MERIDIAN

Magnetic meridian is a great circle passing through the
magnetic North and South Poles of the earth.

It is the direction in which a magnetic needle lies when
freely suspended, and acting under the influence of the
earth’'s magnetism only.

VARIATION

Variation is the angle between the true and the magnetic
meridian that is to say, the angle which the freely suspended
magnetic needle makes with the true meridian.

If the magnetic needle is drawn to the right of the true
meridian, the Variation is said to be EASTERLY and if the
magnetic needle is drawn to the left of the true meridian, the
Variation is termed WESTERLY.

Variation differs from place to place but is constant for
ditferent ship’s head i.e. it does not vary with the course of
the ship.

DEVIATION

Due to the earth’s magnetism, the vessel, which is built
mainly of steel, also acquires a certain amount of magnetism
and thus the compass needle of the ship does not lie in the
magnetic meridian, but may be deflected to one side or the
other from it. The angle which the compass needle makes
with the magnetic meridian, is known as the “Deviation™.
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If the compass needle is drawn to the right of the
magnetic meridian, the deviation is called Easterly and if the
compass needle is drawn to the left of the magnetic meridian,
the deviation is called Westerly.

The deviation varies in name and amount, as the ship's
head turns in azimuth.

The value of the deviation, on the different courses or
ship’s head, usually 10° apart, are ascertained by the obser-
vations and a table called “Deviation Card” is drawn up. This
Deviation Card is usually kept pasted at a conspicuous place
in the Chart Room. A few typical Deviation Cards are shown
at the end of this book and these cards will be used in the
questions given in this book.

It may, however, be mentioned that the Deviations of
the magnitude shown in these tables seldom exist on board
a ship as these Deviation Cards have been prepared specifi-
cally so that the navigator is made fully conversant with the
correct application of this error.

COMPASS ERROR

The resultant of the variation and the deviation is called
the compass error. Compass error thus is the angle between
the compass needle on board the ship and the true meridian
and is computed by finding the algebraic sum of the Variation
and Deviation.

If both Variation and the Deviation are of the same
name then add the two and give the same name to the
compass error; and if different in names, subtract the two and
give the name of the higher quantity.

Example:

(a) If Variation is 8°W and Deviation for the ship’s head is
4°W, then the compass error will be 12°W.

(b) If Variation was 6°E and Deviation for the ship’s head
was 3°W, then the compass error will be 3°E.

(c) If Variation is 7°W and Deviation is 12°E, then the com-
pass error will be 5°E.
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10 CONVERT COMPASS COURSES TO MAGNETIC
COURSES AND VICE VERSA

To convert compass course into magnetic course, it is
only necessary to apply the Deviation.

If the deviation is Easterly, it means that the compass
needle has been drawn to the Eastward or to the right of the
magnetic meridian and if the deviation is Westerly, the com-
pass needle has been drawn to the Westwards or to the left

of the magnetic meridian.

Now consider a. compass affected by Easterly deviatioq,
the “Compass North” will be to the right of the “Magnetic
North” and therefore the compass course will be less than
the magnetic course.

So in order to convert compass course to magn_etic
course, the navigator has to add the Easterly deviation,
because the magnetic course will read more than the com-
pass course.

TRUE MAGNETIC

NORTH NORTH
COMPASS
NORTH
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Now consider a compass affected by the Westerly

deviation, the “Compass North” will be to the left of the |

“Magnetic North”, so the compass course will be more than
the magnetic course or in other words the magnetic course
will be less than the Compass course.

So in order to convert Compass course to Magnetic
course the navigator has to subtract the Westerly deviation.

W ‘

3 VAR.

WEST

NOTE: COMPASS COURSE TO MAGNETIC COURSE
EASTERLY ADD AND WESTERLY SUBTRACT.

£xample I

Given Compass course 035° (C) Deviation 6°E. Find the
Magnetic course.

Compass course 035° (C)
Deviation 6° E
Magnetic course 041° (M)
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Example 2.

Given Compass course 185° (C) Deviation 3°W. Find
the Magnetic course.

Compass course 185° (C)

Deviation 3 W

Magnetic course 182° (M)
Example 3.

Given Magnetic course 300°(M) and Deviation 8°E, find
the Compass course.

Magnetic course 300° (M)

Deviation 8° E

Compass course 292° (C)
Example 4.

Given Magnetic course 160° (M) and Deviation 5° W,
find the Compass course.

Magnetic course 160° (M)
Deviation 5° W
Compass course 165° (C)

TO CONVERT MAGNETIC COURSE TO TRUE COURSE
AND VICE VERSA

To convert Magnetic courses to True courses, it is only
necessary to apply the variation, which is usually given in the
question itself.

However, in the practical Chart Work, the variation can
be obtained from the chart itself (it is shown in the Compass
rose). When taking off the variation from the chart, always
use the variation shown on the compass rose nearest to the
position of the ship.

It may be noted that the magnetic course is converted
to the true course in accordance with the same rule as stated
earlier in the case of conversion of Compass course to
Magnetic course.
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MAGNETIC COURSE TO TRUE COURSE EASTERLY ADD
and WESTERLY SUBTRACT

Example:

Given Magnetic course of 050° (M) and Variation 8° E;
find the true course.

Magnetic course 050° (M)
Variation 8° E
True Course 058° (T)

Example:
Given a true course of 310° (T) Variation of 6° East,
find the Magnetic course?

True course 310° (T)
Variation 6° E
Magnetic course 304° (M)
TO CONVERT COMPASS COURSE TO TRUE COURSE

In many cases, the direction of the ship's head by
compass is given, and therefore it is necessary to apply the
compass error (Deviation and Variation) before the course
can be laid on the chart. It must always be remembered that
only True courses and bearings are laid on the chart.

The deviation is easily obtained from the Deviation Card
and if need be, the deviation for a particular ship’s head is
interpolated between the two ship's head nearest to the
course in question. For example, if the Deviation for 035° (C)
is required, then we find (from the Deviation Card 1) that
when ship’s head by compass is 030° (C) Deviation is 7° W
and when ship’s head by compass is 040° (C) Deviation is
9° W.

Hence for ship's head by compass 035° (C) Deviation is
8° W.
Apply this Deviation (8° W) to Compass Course
[035° (C)] to obtain the Magnetic Course which will be
027° (M).
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Now convert this Magneti

. gnetic course 027° (M) to
course .by e}pplylng Variation (say 3° East) (trzus ttr:]e :rue
course in this case will be 030° (T). ’ ——

resultgntmgr tlr):g gg:gr ;'féat the c;ompass error, which is the

; : ic sum of Variation and Deviation, i

e ot & & Wet Thi sl b tho campass aror i
' all Compass bearings ob

these bearings are laid o % oumdivee, hafeia

. n the ch -

continues on 035° (C) course. an, as long as the ship

NOTE:

THE COMPASS ERROR IS
, ALWAYS F -
TICULAR SHIP'S HEAD AND NOT FOR THE gI?AIQINEéH

Example:

Given the ship's head b
i y Compass 045° :
true course if Variation is 5° W (De\ﬁation Cgrd(c;; S

Compass Course 045° (C)

Deviation 9.5° W

(From card) (interpolate between 040° and 050°)
Magnetic course 035.5° (M)

Variation 5° W

True course 030.5° (T)

Compass Error 14.5° W

cN MN TN
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I xercise Il

If the ship’s course by compass was 165° (C), find the
irue course? Variation 3° West. Deviation as per Deviation
Gard 1. Also find the Compass error.

Example:

Given the ship’s head 295° (C), find the true course if
Variation is 6° W (Deviation Card 1)

™
‘ Answer:
ol Wy Compass Course 165° (C)
L'J il Deviation 0.3° W
— ERROR Magnetic course 164.7° (M)
DEVIATI -~ Variation 3° West
. True course 161.7° (T)
A Compass Error 3.3° West.
8,
w@ e Exercise Ill.
i If the ship was steering 223° (C) find the true course if
Variation was 5° West. Also find the compass error. (Devia-
tion Card 1)
Answer:
S 205° (C) Compass course 223° (C)
course i o N
Deviation 9° E (from Deviation Card I} Dewahqn 9'00 e
Magnetic course 304° (M) - Magnetic course 232° (M)
Variation 6° W Variation 5° West
True course 298° (T) True course 227° (T)
Compass error a*E
. Compass error 4° East.
Exercise |
Exercise IV.

If the ship was steering 124° by Compass, find the true

course if Variation was 4° East. Deviation as per Deviation If the ship's head by compass was 055° (C), find the

true course if Variation was 3° West (use Deviation Card II).

Card |.

Answer: Answer:
Compass Course 124°.46) Compass course 055° (C)
Deviatio_n 82° W Deviation 4° E
Magngtlc course 115.8° (M) Magnetic course 059° (M)
Variation 4° E Variat 30 W
True Course 119.8° (T) ariation
Compass error 42° W True course 056° (T)



Exercise V.

If the ship’s head by compass is 133° (C) find the true
course if Variation is 6° W (use Deviation Card II).

Answer:
Compass course 133° (C)
Deviation g° W
Magnetic course 124° (M)
Variation 6° W
True course 118° (T)
Exercise VL.

If the ship’s head by compass is 250° (C), find the true

course if Variation is 6° East. (Use Deviation Card Il.)

Answer:
Compass course 250° (C)
Deviation 1° W
Magnetic course 249° (M)
Variation 6° E
True course 255° (T)

TO CONVERT TRUE COURSE TO COMPASS COURSE

To convert true course to compass course, the true
course must first be converted to Magnetic course (by apply-
ing variation), and then the Magnetic course is converted into
compass course by applying the Deviation.

TO CONVERT TRUE COURSE TO THE MAGNETIC

COURSE

In order to convert True course to Magnetic course, as
already explained, only variation is to be applied to the true
course. The variation is given usually in the question itself.

TO CONVERT MAGNETIC COURSE TO COMPASS

COURSE

The Deviation is shown on the Deviation Card for
various compass courses. Already, it has been explained
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earlier in this chapter, as to how Compass course is con-
verted to Magnetic course.

Magnetic course is converted into Compass course by
applying the necessary deviation. However, it is to be appre-
ciated that the Deviation for Magnetic course cannot be found
from the Deviation Card by direct interpolation, as these
Deviations on the Deviation Card are tabulated for the
Compass courses only and not for magnetic courses.

The method followed for finding deviation on the Mag-
netic course using the Deviation Card is as follows:--

From the Deviation Card, select two compass COUrses,
which when their respective Deviations are applied, (as al-
ready explained in the previous paragraphs) will give two
magnetic courses, one on each side of the Magnetic course,
for which the deviation is required. The given Magnetic course
now lies in between these two Magnetic courses just com-
puted and for which the Deviations are known. Now the
deviation for the given Magnetic course can easily be ob-
tained by interpolation.

Apply the deviation, so obtained by interpolation, to the
given magnetic course, and you will get the Compass course.

Example:

Find the compass course to steer, if the true course is
030° (T) Variation 5.5° W, (Deviation as per Deviation Card
l). Also find the compass error.

SOLUTION

Firstly convert the true course to Magnetic course by
applying Variation.

True course 030° (T)
Variation 5.5° W
Magnetic course 035.5° (M)

Now to convert the above Magnetic course i.e.
035.5° (M) into Compass course, we have to find the Devia-
tion for 035.5° (Magnetic) heading and for this proceed as



46

follows:--

Referring to the Deviation Card No. |, we find that:--

For Ship’s Head 040° (C), Deviation is 9° W and hence

Magnetic course 031° (M).

Similarly for Ship's Head 050° (C), Deviation is 10° W
and hence the Magnetic course 040° (M)

Thus, we have found two magnetic courses Viz.
031° (M) and 040° (M), With corresponding Deviations of
9° W and 10° W respectively, between which lies the
Magnetic course of 035.5° (M) of our question.

By simple interpolation, the required Deviation for the

Magnetic course of 035.5° (M), can easily be obtained.

Thus the required Deviation (for Magnetic course
035.59),

1 x 4.5
- go +
90
= 9° + 0.5°
= 9.5° W
Now Magnetic course = 035.5° (M)
Deviation & 9.5° W
Compass course = 045.0° (C)

Hence 045° (C) is the Compass course to steer in order

to get 030° true course.

The compass error = Variation + Deviation

Variation = 55" W

Deviation =95° W

Compass error = 15° West.
Exercise I.

Find the compass course to steer, if the true course is ;

135° (T) Variation 4° East. Deviation as per card |.
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Answer:
True course 135° (T)
Variation 4° East
Magnetic course 131° (M)
Compass course Deviation Magnetic course
130° (C) 7.0°W 123° (M)
140° (C) 50° W 135° (M)

Hence by interpolation
it Magnetic course is 131° (M) then Deviation is 57° W

Now Magnetic course  131° (M)

Deviation 57° W
Compass course 136.7° (C)
Exercise Il

If true course is 210° (T) Variation 3° West (Deviation
as per card ), find the compass course.

Answer:
Magnetic course 213° (M)
Deviation 6.3° East
Compass course 206.7° (C)
Exercise lll.

If true course is 285° (T) Variation is 7° East, Deviation
as per card |, find the Compass course.

Answer:
Magnetic course 278° (M)
Deviation 127 E
Corﬁpass course 265.3° (C)
Exercise IV.

If the true course is 315° (T) Variation 5° West, Devia-
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follows:--
Referring to the Deviation Card No. |, we find that:--

For Ship's Head 040° (C), Deviation is 9° W and hence

Magnetic course 031° (M).

Similarly for Ship’s Head 050° (C), Deviation is 10° W

and hence the Magnetic course 040° (M)

Thus, we have found two magnetic courses Viz.
031° (M) and 040° (M), With corresponding Deviations of
9° W and 10° W respectively, between which lies the
Magnetic course of 035.5° (M) of our question.

By simple interpolation, the required Deviation for the
Magnetic course of 035.5° (M), can easily be obtained.

Thus the required Deviation (for Magnetic course
035.5%,

1 x 4.5°
& 90 +——_
90
= 8° + 0.5°
= 95° W
Now Magnetic course = 035.5° (M)
Deviation = 9.5° W
Compass course = 045.0° (C)

Hence 045° (C) is the Compass course to steer in order "

to get 030° true course.

The compass error = Variation + Deviation

Variation = 55°W

Deviation =95 W

Compass error = 15° West.
Exercise |.

Find the compass course to steer, if the true course is
135° (T) Variation 4° East. Deviation as per card |.
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Answer:
True course 135° (T)
Variation 4° East
Magnetic course 131° (M)
Compass course Deviation Magnetic course
130° (C) 7.0° W 123° (M)
140° (C) 50° W 135° (M)

Hence by interpolation
it Magnetic course is 131° (M) then Deviation is 57° W

Now Magnetic course  131° (M)

Deviation 57° W
Compass course 136.7° (C)
Exercise Il

If true course is 210° (T) Variation 3° West (Deviation
as per card l), find the compass course.

Answer:
Magnetic course 213° (M)
Deviation 6.3° East
Compass course 206.7° (C) :
Exercise lll.

If true course ic 285° (T) Variation is 7° East, Deviation
as per card |, find the Compass course.

Answer:
Magnetic course 278° (M)
Deviation 127 E
Corﬁpass course 265.3° (C)
Exercise IV.

If the true course is 315° (T) Variation 5° West, Devia-



48

tion as per card |, find the Compass course to steer.
Answer:

Magnetic course 320° (M)

Deviation 56% E

Compass course 314.4° (C)
Exercise V.

If the true course is 040° (T). Variati 7 i
‘ ) tion 4° West. (Devia-
tion as per card ll), find the Compass course. e

Answer:

Magnetic course 044° (M)

Deviation 72 E

Compass course 036.3° (C)
Exercise VI.

Find the Compass course to steer, i
i np: er, if the true course
was 145° (T), Variation 3° E (Deviation as per card ).

Answer:

Magnetic course 142° (M)

Deviation 11.3° W

Compass course 153.3° (C)
Exercise VII.

Find the compass course to steer, i
d np r, if the true course
was 245° (T) Variation 3° East (Deviation as per Card I).

Answer:

Magnetic course 242° (M)

Deviation 19° W

Compass course 243.9° (C)
Exercise VIII.

Find the Compass Course to steer, if the true course is

49

308° (T) Variation 4° West (Deviation as per Deviation Card
1)

Answer:
Magnetic course 312° (M)
Deviation 7.8° East
Compass course 304.2° (C)

GYRO ERROR

Now a days, most of the ships are equipped with gyro
compass on board. When gyro compass reads higher than
the true course, gyro error is termed “High” and if the gyro
compass is less than the true course, gyro error is “Low".
Hence when the gyro error is “High” subtract it from the gyro
course in order to get the true course. Similarly, when the
gyro error is “Low” add the gyro error to get the true course.

The above rule is reversed when converting true course
to gyro course.

NOTE: It must be borne in mind that the gyro error is for
particular ship's head, like the magnetic compass, and not for
the bearings.

Example 1. If the gyro course is 060° (G) and the gyro error
is 1° (Low) find the true course.

Solution:- Gyro Course 060° (G)
Gyro Error 1° Low
True Course 061° (T)

Example Il If the true course is 055° (T) and the gyro error
is 1° (High) find the gyro course to steer.

Solution:- True Course 055° (T)
Gyro Error 1° High
Gyro Course 056° (G)

Exercise |. Find the gyro course to steer, if true course is
252° (T) and the gyro error 2° (Low).
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Answer: Gyro Course to steer 250° (G)

!Exercise Il. Find the gyro course to steer, if the true course
is 115° (T), gyro error is 1° (High).

Answer: Gyro Course to steer 116° (G).

Exercise lll. Find the true course, if the gyro course is 138°
(G) and the gyro error is 2° (High).

Answer: True Course 136° (T)

Exercise IV. Find the true course if the gyro course is 260°
(G) and the gyro error is 1° (Low).

Answer: True Course 261° (T).

Exercise V. Find the gyro course to steer if the true course
is 308° (T) gyro error is 2° (Low).

Answer: Gyro Course 306° (G).

Exercise VI. Find the true course, if the gyro course is 265°
(G) and the gyro error is 1° (High).

Answer: True Course 264° (T)

CHAPTER VI

RUNNING FIX

[English Channel (Eastern Portion) Chart B.A. No. 2675]

The position of a vessel can also be ascertained by
taking a bearing of an object, and after an interval taking a
second bearing of the same object or the bearing of another
object, the course steered and the distance steamed between
the two observations being known. This method of finding the
ship’s position, is said to be “Running Fix”. This can best be
explained with the help of an example:--

Example:

While steering a course of 070° (T) Start Point Lt. bore
009° (T) at 2200 hrs. and the same light bore 299° (T) at
2300 hrs. Find the ship’s position at 2200 hrs. & 2300 hrs.
(speed of the ship 12 knots).

SOLUTION:

(a) Lay LD, the true bearing of Start Point Light at 2200
hrs. i.e. 009° (T). Take any point A on LD and lay true
course steered i.e. 070° (T). Now mark off AB = 12 miles i.e.
the distance steamed between 2200 hrs. and 2300 hrs.

Now through B, transfer the first bearing i.e. draw BF
parallel to LD. The ship lies at 2300 hrs. somewhere on this
line B'F, which is called the transferred position line.

To obtain the “Fix”, now draw LE, the bearing taken at
2300 hrs. i.e. 299° (T). The point where this bearing cuts the
transferred position line (i.e. C) is the Position of the ship at
2300 hrs.

Position at 2300 Hrs:-

Latitude 50°08.3'N Longitude 03°23'W ANS :
(b) To find the position at 2200 hrs.:-

From C, draw the reverse course steered i.e. CG paral-
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Answer: Gyro Course to steer 250° (G)

_Exercise Il. Find the gyro course to steer, if the true course
is 115° (T), gyro error is 1° (High).

Answer: Gyro Course to steer 116° (G).

Exercise lll. Find the true course, if the gyro course is 138°
(G) and the gyro error is 2° (High).

Answer: True Course 136° (T)

Exercise IV. Find the true course if the gyro course is 260°
(G) and the gyro error is 1° (Low).

Answer: True Course 261° (T).

Exercise V. Find the gyro course to steer if the true course
is 308° (T) gyro error is 2° (Low).

Answer: Gyro Course 306° (G).

Exercise VI. Find the true course, if the gyro course is 265°
(G) and the gyro error is 1° (High).

Answer: True Course 264° (T)

CHAPTER Vi

RUNNING FIX

[English Channel (Eastern Portion) Chart B.A. No. 2675]

The position of a vessel can also be ascertained by
taking a bearing of an object, and after an interval taking a
second bearing of the same object or the bearing of another
object, the course steered and the distance steamed between
the two observations being known. This method of finding the
ship’s position, is said to be “Running Fix". This can best be
explained with the help of an example:--

Example:

While steering a course of 070° (T) Start Point Lt. bore
009° (T) at 2200 hrs. and the same light bore 299° (T) at
2300 hrs. Find the ship’s position at 2200 hrs. & 2300 hrs.
(speed of the ship 12 knots).

SOLUTION:

(a) Lay LD, the true bearing of Start Point Light at 2200
hrs. i.e. 009° (T). Take any point A on LD and lay true
course steered i.e. 070° (T). Now mark off AB = 12 miles i.e.
the distance steamed between 2200 hrs. and 2300 hrs.

Now through B, transfer the first bearing i.e. draw BF
parallel to LD. The ship lies at 2300 hrs. somewhere on this
line B'F, which is called the transferred position line.

To obtain the “Fix”, now draw LE, the bearing taken at
2300 hrs. i.e. 299° (T). The point where this bearing cuts the
transferred position line (i.e. C) is the Position of the ship at
2300 hrs.

Position at 2300 Hrs:-

Latitude 50°08.3'N Longitude 03°23'W ANS :
(b) To find the position at 2200 hrs.:-

From C, draw the reverse course steered i.e. CG paral-
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lel to A.B. cutting the first bearing LD at G. Then G is
the position of the ship at 2200 hrs.

Position at 2200 hrs:-
Latitude 50°04'N Longitude 03°41'W ANS :

fSTART POINT
Gp,F1(3)201M,

NOTE:

The Point “A” on the first bearin

_ - g may be taken at an
conveplent position, prgferably near the Estimated Position o);
thg sh1p it_ may be pointed here that at whatever position the
point A is taken on the first bearing, “the fix” (actual final
position) will be the same.

Exercise |.

While steering a course of 184° (C) Les Hanois Li
anois Light,
bore 150° (C) at 2030 hours and at 2115 hours it b%re

=l
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106° (C). Find the vessel's position at 2030 hours and at
2115 hours. (Variation 3° W Deviation 5° E, speed 16 knots)

Answer:

Compass course 184° (C)
Compass Error 2 E

True course 186° (T)
Compass bearing of Les Hanois Lt. 150° (C)
True bearing of Les Hanois Lt. 152° (T)
ond Compass bearing of Les Hanois Lt. 106° (C)
ond True bearing of Les Hanois Lt. 108° (T)

2030 hrs. Position Lat. 49°40.6' N Long. 02°55' W
2115 hrs. Position Lat. 49°28.9' N Long. 02°56' W

Exercise |Il.

While steering a course of 255° (C), Anvil Point Light
bore 019° (C) at 0300 hrs. and after 1 hour, Bill of Portland
Light bore 345° (C). Find the ship’s position at 0300 hrs. and
0400 hrs. Ship's speed 15 knots. Variation 7.5° W. Deviation
as per Card 1.

Answer:
Compass course 255° (C)
Deviation 12680 E
Variation 7554
Compass error 5FHE
True course 260° (T)
Compass bearing of Anvil Point Lt. 019° (C)
Compass Error gl
True bearing of Anvil Point Lt. 024° (T)
Compass bearing of Bill of Portland Lt. 345° (C)
Compass Error 5% E
True bearing of Bill of Portland Lt. 350° (T)

Ship's Position at 0300 hrs. Lat. 50°28.5'N Long. 02°02.7'W
Ship’s Position at 0400 hrs. Lat. 50°25.5'N Long. 02°26'W
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Exercise lll.

On a voyage from Le Havre to Antwerp, ship steering a
course of 061° (C), C. de Antifer Lt. bore 201° (C) at 0440
hrs. and at 0600 hrs. Pte. d'Ailly Lt. bore 142° (C). Find the
ship’s position at 0600 hrs. Ship's speed 12 knots. Variation
6.5° East. Deviation Card |.

Answer:
Compass course 061° (C)
Deviation 11.5° W
Variation 6.5° E
Compass Error 5° W
True course 056° (T)
Compass bearing of C. de Antifer Lt. 201° (C)
Compass Error 5° W
True bearing of C. de Antifer Lt. 196° (T)
Compass bearing of Pte. D'Ailly Lt. 142° (C)
Compass Error 5° W
True bearing of Pte. D'Ailly Lt. 137° (T)

Ship’s Position at 0600 hours:
Lat. 50°08.2’N Long.00°38.7'E

DOUBLE ANGLE ON THE BOW

Note the time and the patent log reading when the
object is a certain number of degrees on the bow, and again
when that object’s angle on the bow is double of first angle,
then the distance run during the interval is the distance off
the object, at the instant of taking the second observation,

rovided there is no current.
P ent Oy'y OBJECT
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In the above figure, A B is the course of the ship and
O is the object at the bow.,

When the bearing is C O, the angle at the bow is 6 and
at D, when bearing is D O, the angle at the bow is 20.

In AOCD, ACOD will also be 6, thereby making triangle
OCD an isosceles triangle. Hence O D, which is the distance
off at the time of second bearing will be equal to C D, the
distance steamed between the two bearings.

FOUR POINT BEARING

From the above, it will be seen that if light or a shore
object bears 4 points on the bow and again after a certain
lapse of time it is abeam, the distance run in the interval is
the distance off the object, when abeam.

(NOTE: DISTANCE RUN IS THE DISTANGE SHIP WILL
PASS OFF THE OBJECT WHEN ABEAM)

SELECTED BOW ANGLES

It is quite often desirable to know the distance off, a
vessel will pass abeam of an object before it comes actually
abeam, because that is the closest distance the ship will pass
off that object. This can be accomplished by the use of
certain selected pairs of “angles on the bow” whereby the
distance traversed between the bearings, (i.e. selected bow
angles) is actually the distance the ship will pass from the
object, when abeam.
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In the figure above, let D be the object, A D and B D
the first and the second bearings respectively, A C is the
ship’s course and C D the beam bearing.

Let «BAD = o and £CBD = B

Given AB = CD = distance steamed = distance off abeam.

AB + BC
In A DCA, = cot o NARRR—
CcD
BC
In A DCB, — 2 GOE B e (ii)
CD

Subtracting (i) from (i) we get.

AB + BC BC
- = cot oo — cot B

CD CD
AB
= = cot o — cot B
cD
but AB = CD.

1 =cot o —cot B

Hence, in order that distance run between the first and
the second bearings will be equal to the distance off the

object when abeam, the difference between the Cotangents of

the first and the second angles on the bow must be UNITY

From the table of natural Cotangents it will be seen that
many pairs of angles will comply with the above equation.

The most suitable angles are 35° and 67°, whose natu-
ral value of cotangents is 1.428 and 0.425 respectively. This
is quite a suitable pair of angles for navigational purposes, as
it will tell the navigator reasonable time before, as to how
much distance off the object, the ship will pass when abeam.

Another suitable pair of such angles is 37° & 72°.

CHAPTER Vil

SOME WORKED EXAMPLES AND
EXERCISES

[English Channel (Eastern Portion) Chart B.A. No. 2675]

Example |

(a) On a voyage from London to Liverpool, a ship heading

--105° (C), Anvil Point Lt. Ho. bore 325° (C) and St

Catherine Point Lt. Ho. bore 048° (C). Find the ship’s
position. D)

(b) From this position, course was set to pass Start Point
Lt. Ho. 12 miles off, when abeam on the starboard side.
Find the Compass course to steer.

(c) While on this course, Bill of Portland Lt. Ho. bore
- 286° (C) and 30 minutes later, it bore 314° (C). Find the
ship's position at the time of second bearing.

(Variation 13° E. Deviation as per Deviation Card |I.
Speed 16 knots).

SOLUTION

(@ () To find the Compass error for the ship’s head.
Ship’s head by compass 105° (C)

Deviation 11° W
Magnetic course 094° (M)
Variation 13° E
True course 107° (T)
Hence find the Compass error on 105° (C) :-
Deviation 11° W
Variation 13° E
Compass Error 2° E

NOTE: Compass error is also True course. ~ Compass
course (in this case 107° ~ 105° = 2° East).
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(i) To convert Compass Bearings to True Bearings:- :
Compass bearing Anvil Pt. Lt. Ho. 325° (C)
Compass error 2° E (Easterly Error ADD)
True bearing of Anvil Pt. Lt. Ho. 327° (T)
Compass bearing of St. Catherine Pt. Lt. Ho.
048° (C)
Compass error 2°.E

True bearing of St. Catherine Pt. Lt. Ho 050° (T)

Now plot the true bearing of Anvil Point Lt. Ho. and St.
Catherine Point Lt. Ho. on the chart and thus obtain the
ship’s position by cross bearings.

From the Chart:--
Ship’s position Lat. 50°21'N Long. 1°42.8'W.
(b) (i) To find Course to Steer:-

Now with Start Point light as centre and 12 miles
as a radius (Taken from the Latitude scale near to
Start Point) draw a circle.

(i) From the Position obtained in (a), draw a tangent
to the circle just drawn. This will be your true
course to steer (Making sure not to make 180 error
in the direction).

True Course 255° (1)
(iiy To Convert True Course to Compass Course:-
True Course 255° (T)
Variation z3° E
Magnetic course 4 242° (M)
Using the Deviation Card I.
Ship's head by Compass Deviation Magnetic Course
230° (C) 10° E 240° (M)
240° (C) 1% B 251° (M)
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So now for Magnetic Course 240° (M)
Deviations is 10.0° E

and for Magnetic Course 251° (M) Deviation is 11.0° E

and interpolating for Magnetic Course 242° (M)
We get Deviation of 10.2° E
Now given Magnetic Course 242° (M)
Deviation 10.2° E
-~ Compass course to steer 231.8° (C)
(iv) To find Compass error on this course
Variation 13° E
Deviation 10.2° E

Compass error 23.2°

Anly fou

)

ST. CATHERINES
PT.

START POINT
GpFl2n20M,

LIRCPESN | (SO - ——

(Enlarged plot on page 60)

(c) (i) Find the True Bearings of Bill of Portland Lt.

First Compass bearing of Bill of Portland Lt. 286° (C)

Compass Error 23.2° E
True bearing of Bill of Portland Lt. 309.2° (T)
Second Compass bearing of Bill of

Portland Lt. 314° (C)

Compass Error 232" -(E)

Second true bearing of Bill of Portland Lt. 337.2° (T)
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ANVIL POINT
FL18M.

BILL OF PORTLAND
Gp FI(4)18M.

W
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Distance run between 1st and 2nd—he\aring in 30 minutes
@ 16 knots = 8 Miles.

From Bill of Portland Lt.ﬂ\ draw the 1st bearing AB i.e.
309.2° (T) cutting the course steered at B.

From B, measure BC = 8 Miles i.e. distance steamed
between the bearings.

Through C, transfer the first position line or the first
bearing (in other words draw CD parallel to AB)
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Plot the second bearing viz. 337.2° (T) as AE and
where this cuts the transferred position line CD (i.e. at “D")
is the position of the vessel at the time of second bearing.

Position of Ship. Lat. 50°18'N Long. 2°18.5'W.

Example 1L
On a voyage from London to Avonmouth,

(@) A vessel steering 250° (C), at 1900 hrs. St. Catherine
Point Lt. bore 302° (C) and Nab Tower bore 002° (C).
Find the ship’s position at 1900 hrs.

(b) From this position, set a course by compass to pass Bill
of Portland Lt. 10 miles off when abeam on the star-

board side.

(c) While on this course, at 2100 hrs. Anvil Point Lt. Ho.
bore 4 points on the starboard bow and at 2145 hrs.
Anvil Point Lt. was abeam on the starboard side. Find
the ship's position at the time of beam bearing @ 2145

hrs?
(Variation 14° W Ship’s speed 12 Knots. Deviation
Card I).
SOLUTION
(a) Ship's head 250° (C)
Deviation 12.0° E (From Deviation Card).
Variation 14° W
Compass error 2° W
Compass bearing of St. Catherine Point Lt. 302° (C)
Compass Error 2° W
True bearing of St. Catherine Point Lt. 300° (T)
Compass bearing of Nab Tower 002° (C)
Compass Error 2° W
True bearing of Nab Tower 000° (T)

Plotting the true bearings of St. Catherine Pt. and Nab
Tower, the ship’s position at 1900 hrs. is:

Lat. 50°27'N Long. 00°57.4'W.
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(Enlarged plot given on page 63)

(i)  With Bill of Portland Lt. as centre and 10 miles as
a radius, draw a circle.

(i) From the Position obtained in (a) draw a tangent to

this circle. This tangent will be the true course to }

steer, viz 264° (T).

(i) To Convert true course to compass course.

True course 264° (T)

Variation 14° W

Magnetic course 278° (M)

Using the Deviation Card:-

Ship's head Deviation Magnetic course

by Compass
260° (C) 13.0° E 273.0° (M)
270° (C) 125° E 282.5° (M)

Now for 273.0° (M) Magnetic course, Deviation is 13.0°E
and for 282.5° (M) Magnetic course, Deviation is 12.5°E.

Then by interpolation, for ‘?78° (M) Magnetic course,
Deviation is 12.7°E,

Now Magnetic course = 278° (M)
Deviation = 12.7° E
Compass course to steer = 265.3° (C)
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(c) True course steered = 264° (T)

2100 hrs. bearing. (4 Pts. on St. bd. bow)
264° (T) + 45° = 309° (T)
264° (T) + 90° = 354° (T)

Distance steamed between bow and the beam bearing is
9 miles (45 minutes @ 12 knots.), which is also the dis-
tance off when abeam. Hence by plotting the beam
bearing of 354° (T) and distance 9 miles off, we get a
“Fix" at 2145 hours.

From the chart, the position at 2145 hours is:-
Lat. 50°26.5’N Long. 1°56'W. ANS :

1l
]

2145 hrs. beam bearing
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NOTE:

This part of the question could also be done by “Run-
ning Fix” method as under:-
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From Anvil Pt. Lt. draw the first true bearing AB i.e.
309° (T) and also the second bearing AE i.e. 354° (T).

With B as centre, measure BC = 9 miles i.e. the dis-
tance between the two bearings.

Now from C transfer the position line or 1st bearing,
cutting AE, the second bearing at D.

Then “D” is the position of the ship when the Anvil
Point light is abeam.

Ship’s Position at 2145 hours:-
Lat. 50° 26.5'N Long. 01°56'W. ANS :

NOTE:

Remember always in a 4 point bearings problem, the
distance steamed between 4 point and the beam bearing
of the light is equal to the distance the ship is off the
light when abeam, provided there is no current.

Exercise .

(a)

(b)

()

At 0600 hrs. Les Hanois Lt. Ho. bore 106° (C) distance
7 miles. Ship's head 035° (C). Find the ship’s position.

From this position, the ship then steered 045° (C) until
0848 hrs., when course was altered to 105° (C). This
course was maintained until Pte. de Barfleur Lt. Ho. was
abeam on the starboard side. Find the true course and
the distance steamed and also the time when Pte. de
Barfleur light will be abeam. ‘

While on the second course at 0926 gs. Alderney Lt.
Ho. bore 4 points on the stbd. bow and at 1014 hrs. it
was abeam. Find the ship’s position at the time of beam
bearing. (Variation 8° \}N speed 10 knots throughout.
Deviation Card ).

Answers:

(a)

Ship's position at 0600 hrs:-
Lat. 49°26'N Long. 02°53'W

B e | i i

s
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{(b) 1st Compass course 045° (C)
Compass Error 17.5° W
True course 027.5° (T)
Distance 28 Miles.
Course altered at 0848 hrs.
Second Compass Course 105° (C)
Compass Error 19° W
True course 086° (T)
Distance 49 Miles.

(c)

Pte. de Barfleur will be at beam at 1342 hrs.
Ship’s position at beam bearing:-
Lat. 49°51.7’N Long. 02°11'W.

Exercise Il.

(a)

(b)

(c)

A vessel steering 240° (C) at 2030 hrs. Needles Point
Lt. borg 007° (C) and Anvil Point Lt. bore 308° (C). Find
the ship’'s position at 2030 hrs.

From thi§ position set a course by Compass to pass
Start Point Lt. 10 miles off when abeam on the star-
board side.

While on this course at 2200 hrs. Bill of Portland Light
was 4 points on the bow and at 2300 hrs, the same
laght_ was abeam. Find the ship's position at 2300 hrs.
(Variation 8° W. Ship’s speed 10 knots Deviation
Card ).

Answers:

(a)

Ship's position at 2030 hrs:-
Lat. 50°25.8'N Long. 01°39'W.

(b} True course 253° (T)
Variation 8° (W)
Magnetic course 261° (M)
Deviation 11.9° E
Compass course to steer 249.1° (C)

Position at 2300 hrs:-
Lat. 50°21.2’N Long. 02°22'W



66

CHAPTER IX

HORIZONTAL ANGLES
[English Channel (Eastern Portion) Chart B.A. No. 2675]

Another accurate method of fixing a vessel’s position is
by means of observing horizontal angles subtended by shore
objects at the observer.

When the horizontal angle subtended between two
terrestrial objects is known, a circle of position can be
obtained, which is drawn on the chart. The intersection of
this circle of position with another similar position circle or a
position line, will fix the position of the ship.

Normally three suitable objects are chosen from the
chart, and the angles at the observer contained between the
two pairs viz. the left hand and middle object and the right
hand and the middle object are measured with a sextant.

The two horizontal angles between the three objects
give two circles of position and where these two circles
intersect is the position of the ship.

(@) Horizontal angle less than 90°

i)  When the horizontal angle is less than 90°, then
subtract the horizontal angle from 90° or determine
the complement angle.

i) Now draw the complement angles on the same
side as the observer and where the complement
angles meet is the centre of the position circle.

iii)  With the centre of Josition circle as a centre and
radius equal to either of the observed objects,
draw a circle which will be the position circle. This
can best be explained with the help of a sketch.

If 8° (less than 90°) is the horizontal sextant angle
measured between the two light houses A and B, then AOB
is the circle of position.

NOT Ta o
TAKBN AWAY
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() Join A and B by a straight line.

(i) At A and B lay off, on the same side as the
observer, the complement of the horizontal angle
(i.e. 90° — 0).

(i) The point of intersection of these two arms of the
angles is at C. Now with C as centre and CA or

CB as a radius, draw the circle of position i.e.
AOB.

The ship will be anywhere on this circle of
position.

NOTE:

b)

This method is based on the Geometric Theorem that
the angle at the centre is twice the angle at the
circumference.

Horizontal angle more than 90°

When the horizontal sextant angle is greater than 90°,
the centre of the position circle lies on the opposite
side (of the line joining the two objects), to that of the
observer. For plotting, subtract 90° from the observed
horizontal angle and proceed in the same manner as
before. However lay the required angles on the opposite
side of observer in this case.
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c) Horizontal angle is 90°

When the horizontal sextant angle is 80°, complement
angle is 0°. Join the two objects whose horizontal
sextant angle is 90° and this line as diameter draw the
position circle towards the observer or the sea.

d) Horizontal angle is 180°

If the horizontal angle between the two objects is
180°(or one object is on reciprocal bearing of the other),
then we do not get a position circle but we get a
position line which is obtained by joining the two
objects.

e) When the horizontal angle is 0°

If the horizontal angle between the two objects is 0°
then the objects are in transit. Thus the tranist
bearings are the position line. :

NOTE: -

The compass error can easily be determined if the two

objects are in transit. The transit objects are joined and

the true bearing of these object is obtained from the

chart.The difference between the observed compass

bearing and the true transit bearing obtained from.the

chart is the compass error.
Example |. "
From a ship, the following horizontal sextant angles
were obtained :-

Needles Pt. Lt. Ho. 33° St. Catherine Pt. Lt. Hoyand St.
Catherine Pt. Lt. Ho. 49° Nab Tower.

Find the ship’s position
SOLUTION:
Complement of Needles & St. Catherine Pt. Lt.
= 90° - 33° = §7°
Complement of St. Catherine Pt. Lt. Ho. & Nab Tower
= 90° — 49° = 41°
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(1) Join Needles Point Li. nu. & St. Catherine Pt. Lt. Ho.
and then draw £ EAB = 57° & £ ABE = 57°

These two arms of the angles intersect at E. With E as
a _cer_rtre and EA or EB as a radius, draw a circle. The
ship is somewhere on this position circle.

ST NAB TOWER
CATHERINES

e

POSITION
OF THE SHIP

(2) Join St. Catherine Pt. Lt. Ho. & Nab Tower and make
2 CBD = « BCD = 41°. These two arms of the angles
intersect at D. With D as a centre and DB or DC as
radius draw the second position circle.

Where the two position circles cut each other, is the
position of the ship.

Position of the Ship.
Lat. 50°25.5N Long. 01°15'W.
NOTE: |

The two position circles will obviously, cut at two points,
one at the middle object which can not be the position of
the ship and the other point, is the Position of the Ship:-
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Example Il
From a vessel at anchor, the following compass bear-
ings were observed:- o

Needles Pt. Lt. Ho. bore 345° (C)
St. Catherine Pt. Lt. Ho. bore 015° (C)
Nab Tower bore 039° (C)

Find the ship’s position and the deviation of the com-
pass for the ship’s head, if Variation at that place was
7.5° W?

NEEDLES 4

NAB TOWER

g

8t.
CATHERINES

POSITION
OF THE SHIP

NOTE:
In a question of this nature, since deviations are not
known, it is to be solved by “Horizontal angles” method.
METHOD

(a) To draw the position circle through Needles Pt. Lt. Ho.
and St. Catherine Pt. Lt. Ho.

(i) Join Needles Pt. Lt. Ho. and St. Catherine Pt. Lt.
Ho.

(i) Since compass bearing of Needles Pt. Lt. Ho. is
345° (C) and St. Catherine Pt. Lt. Ho. is 015° (C),
the horizontal sextant angle is 345° ~ 015° = 30°.

A

(i) At each lighthouse, lay off, on the same side as
the observer, the complement of the horizontal
angle i.e. 90° — 30° = 60°.

(iv) The point of intersection of these two arms of the
angles is the centre of the required position circle,
which passes through the two objects observed and
the observer.

(v) Draw in the required circle of positiom as explained
previously.

(b) Similarly, draw the circle of position through St. Cather-
ine Pt. Lt. Ho. and Nab Tower and the observer. (The
horizontal angle in this case is 039° — 015° = 24°)

(c) The intersection of the two circles of position will give
the position of the ship.

Position of the ship:-
Lat. 50°16.5’N Long. 1°23'W ANS.
(d) To find the Deviation:-

The position of the ship having been ascertained, the
true bearings of the lighthouses can be picked up from
the chart. The difference between the true bearing and
the compass bearing in each case will give the Com-

pass Error.

True bearing of Needles Pt. Lt. Ho.

(from the chart) 341° (T)

Given Compass bearing of Needles

Pt. Lt. Ho. 345° (C)

. Compass Error 4° W

Variation 7.5° W

Deviation 3.5° E ANS.
NOTE

The result can be checked and confirmed with the
bearings of St. Catherine Pt. Lt. Ho. and Nab Tower.
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Exercise . True bearing of Casquets Lt. Ho. 057° (T)
On board a ship at 1100 hrs. the following horizontal Compass bearing of Casquets Lt. Ho. 061° (C)
sextant angles were obtained:- p
) Compass Error 4° West
Needles Point Lt. Ho. 40° St. Catherine Pt. Lt. Ho. and e
St. Catherine Pt. Lt. Ho. 51° Nab Tower. Find the ship’s Variation 2° East
position at 1100 hrs. Deviation 6° West
Answer: '
EXERCISE il
Complement of Needles Pt. Lt. and St. Catherine Pt. ,
_ 90° — 40° = 50 At 1000 hrs. the following compass bearings were
observed:-
Complement of St. Catherine Pt. and Nab Tower
= 90° — 51° = 39 Cap LEVY Lt. Ho. 120° (C)
Ship’s position at 1100 hrs:- Cap de la Hague Lt. Ho. 210° (C)
Lat. 50°28'N Long. 01°16.5W Alderney Lt. Ho. 250° (C)
Exercise Il. | Find the ships position at 1000hrs and also the
At 1400 hrs. the following Compass bearings were deviation of the compass if variation was 2° East.
observed:- i Solution :
Casquet's Light house 061° (C) ! Horizontal angle between Cap Levy Lt. Ho. and of Cap
Les Hanois Light house 112° (C) ? de la Hague Lt. Ho = 90°
Roches Douvres Light house 173° (C) i - Base angle = 90°~ 90° Liae
Find the ship's position and the deviation of the com- Horizontal angle between Ca
pass for the ship's head, if variation was 2° East. : Alderney Lt. Igo. s ':afgf o
Answer: Base angle = 90°- 40~ = 50°

Horizontal angle between Casquéts Lt. Ho. and Les
Hanois Lt. Ho. = 51°

Complement angle of Casquets Lt. Ho. and Les Hanois
Lt. Ho. = 39°

Position at 1000 hrs. = 49°50'N 01°53'W

Compass bearing of Cap Levy Lt. Ho. 120° (C)

True bearing of Cap L ) o

Horizontal angle between Les Hanois Lt. Ho. and g P Levy Lt. Ho. e ©)

Roches Douvres Lt. Ho. = 61° Compass error oW

Complement angle of Les Hanois Lt. Ho. and Roches Variation 2 E

Douvres Lt. Ho. = 29° Deviation 6° W
NOTE:

Ship’s position at 1400 hrs.-

Lat. 49°28.8N Long. 02°56'W As the horizontal angle between Cap Levy Lt. Ho. and
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Cap de la Hague is 90°, therefore the base angle is 0°.
Thus draw a circle with a line joining these two light
houses, which will be the diameter of the position
circle.

STATION POINTER

A station pointer is an instrument which facilitates a
quick plot of horizontal angles. It consists of a circular disc
graduated in degrees from zero to 180° on either side of
zero, with three legs, having bevelled edges radiating from
the centre of the disc. One leg is fixed with its bevelled
edge at zero of the graduations and is known as middle leg.
The other two legs are called the right and left leg and they
are free to revolve about the centre of the disc, one on
either side of the fixed leg. These movable legs can be
clamped by means of a small screw at any particular degree
of graduations, which will show the inclination of the bevelled
edge of the movable leg to the bevelled edge of fixed leg.
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To Use The Station Pointer

The fixed leg represents the middle object. Clamp the
right leg at the observed angle between the middle and the
right hand object and then clamp the left leg at the observed
angle between the middle and left hand object. Place the
“Station Pointer’on the chart, with the bevelled edges of two
legs passing through the centres of their respective
objects.Then carefully move it until the bevelled edge of the
third leg passes through the centre of the third object. The
centre of the disc will be the position of the observer, which
should be marked with pencil.
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EXPLANATION:-

If the ship steers a course of 080° (T) and the wind is
from North (force 5) and she experiences a leeway of say 4°,
then the course made good (after allowing for leeway) is as-
certained as follows:-

In the Figure (on page 74) A B is the course steered
viz. 080° (T). WW" is the direction of the wind from North,
then £ BAC will be the leeway i.e. 4° (or 4° to stbd.) and the
course made good will be 084° (T).

Note

In all questions dealing with leeway, it is advisable to
draw a rough sketch.

Example:

A vessel wishes to make good a true course of
010° (T), find the true course to steer if the wind is from
East-force 6. Leeway 5°.

True course to be made good 010° (T)
Leeway (Wind East) + 5°
True course to steer counteracting leeway 015°

DEAD RECKONING (D.R.) POSITION

This is a position of the ship found by allowing for the
courses steered and distance steamed through the water from
a Fixed Position or any starting position. It is only an approxi-
mate position.

When a ship steers a certain course or courses, she
does not necessarily arrive at her D.R. Position, obtained by
allowing only for the courses steered and distances steamed.
This is due to the effect of wind and current etc. on her hull
and superstructure.

ESTIMATED POSITION {E-P.}

The calculated position, which a ship is expected to
reach after allowing for her course and speed and estimated
leeway and the current (set and drift) is called the Estimated
Position.
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OBSERVED POSITION (OR FIX)

Observed Position on the other hand, is the actual true
position of the ship, which may be ascertained by any means
such as terrestrial bearings, astronomical observations, or the
radio aids to navigation.

The Observed Position is the most accurate one, be-
cause it is based on the actual observations, whereas the
accuracy of the Estimated Position will depend entirely on the
estimates of the wind and current made by the navigator.

SET AND DRIFT OF THE CURRENT

The course and the distance between the D.R. Position
and the observed position is the set and the drift of the
current during the period under reference. (assuming there is
no leeway).

B| 0800 CURRENT 1250

DRIFT 6 MILES
~ o™ ; 0800
0\5 0%
o @ “C,E “P‘
&~ N
\S
o i8)
C “SE P&\D
(§)

0400
Explanation:-

Suppose the ship starts from position A at 0400 hrs.
and steers a Course of 060° (T) for 64 miles and reaches
D.R. Position B at 0800 hrs.

At 0800 hrs. observed position of the ship is obtained by
terrestrial bearings i.e. at “C”.

Then direction of BC i.e. 125° (T) is the set of current
and the distance BC i.e. 6 miles, is the drift of the current
from 0400 hrs. to 0800 hrs. Hence the rate of the current
experienced is 1.5 knots.

AC represents the course and the distance made good.

——

—

SOLUTION
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NOTE

It must always be remembered that the set and drift of
the current is always from D. R. Position to the Ob-
served Position.

TO FIND THE COURSE TO STEER TO COUNTERACT
THE CURRENT.

Example 1I.

(a) At 1800 hours ship steering 050° (C), Casquets Lt. Ho.
bore 200° (T) and Alderney Lt. Ho. bore 149° (T). Find
the ship’s position.

(b) From the position at 1800 hours, find the true course,
to a position with Pte. de Barfleur Lt. Ho. bearing
180° (T), distance 10 miles off.

(c) From 1800 hrs. position, find the true course to steer so
as to make good the course as found in section (b)

L

counteracting the current which was known to be setting
245° (T) at 3 knots, ship's engine speed being 10 knots.

|

LDERNEY

PTE.DE
G.p.'f‘lnl”””

FLUER
Ef\;?(m? M.

QUETS
%ﬁgxsaws“" M

(@) Find the ship’s position by laying the cross bearings of
Casquets Lt. Ho. 200° (T) and Alderney Lt. Ho. bearing
149° (T). Ship’s Position at 1800 hrs:-

Lat. 49°52° N Long. 02°17.5° W.
ANS.

(b) Now lay off the position with Pte. de Barfleur Lt. Ho.
bearing 180° (T) distance 10 miles off. Join 1800 hrs.
position with the position just obtained. This will be the
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required true course to make good so as to pass Pte.
de Barfleur Lt. Ho. bearing 180° (T) distance 10 miles.

True course is 091° (T)
ANS.

(c) To find the true course to steer counteracting the cur-
rent. '

(i) Call 1800 hrs. Position as A.

(i) Now from A lay off the current A B, known to be
setting 245° (T)

(i) Mark off point B making A B = 3 miles i.e. current
expected to set in one hour (Rate of the current).

(iv) With B as a centre, and radius equal to 10 miles
or the distance steamed in 1 hour, (speed of the
ship) draw an arc cutting the course to be made
good [i.e. 091° (T)] at C.

(v) Then BC is the course to steer. Measure it with
the parallel ruler.
Course to steer is 083° (T).
' ANS.

It is to be noted that BC is the course that a vessel
steaming at 10 knots must steer to make good the course
AC, counteracting a current which is setting the ship in the
direction AB.

NOTE

(1) Remember that the current is always in the direction in
which it sets the ship.

(2) If you take the current for 1 hour then take the engine
speed also for 1 hour and if you take the current for 2
hours then take the distance steamed also for 2 hours
in the plot.

(3) When the tide is from right ahead or right astern, the
course made good is the same as the course steered.
The speed made good will be equal to the ship’s speed
plus or minus the rate of current.
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TO FIND THE COURSE AND DISTANCE (SPEED) MADE
GOOD AND THE SET AND DRIFT OF CURRENT.

Example Il

(a) At 1700 hrs. Dungeness Lt. Ho. bore 270° (T) anq_ S.
Foreland Lt. Ho. bore 031° (T). Find the ship’s position.

(b) The vessel then steered 225° (C). At 1900 hrs. Royal
Sovereign Lt. Vessel bore 257° (C) and Dungeness Lt.
bore 037° (C). Find the ship’s position.

(¢) Find the set and drift of the current, if the ship's speed
was 13 knots.

(d) Also find the course and speed made good.
(Variation 4 W. Deviation Card .

S. FORELAND R

GpFl(3) 26M.

OBSERVED
POSITION
Royal (2
Sovereign v;*ﬂ—k
FRlIM. € o
§£&
L&)
D.R. POSITION
SOLUTION

(@) Lay off Dungeness Lt. Ho. bearing 270° (T) and S.
Foreland Lt. Ho. bearing 031° (T) and where the two
bearings intersect is the ship’s position.
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(©)
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Ship's position at 1700 hrs:-
Lat. 50° 55° N Long. 01° 09.5" E

Ship’s head 225° (C)
Deviation 9.25° E
Magnetic course 234.25° (M)
Variation 4° W
True course 230.25° (T)
Deviation 9.25° E
Variation 4° W
Compass Error 5.25° E
E;zrrl;eth; position obtained in (a) lay true S
Compass bearing of Royal Sovereign |

Lt. Vessel 257° (C)
Compass error 5.25° E
-I_r{u?l et:aelrng of Royal Sovereign e
Compass bearing of Dungeness Lt. (;3?" (C))
Compass error 5.25° E
True bearing of Dungeness Lt. 042.25° (T)

Plot the true bearings of Ro :
al Sover
Dungeness Lt. Ho. y eign Lt. Vessel and

Ship’s Position at 1900 hrs.:-
Lat. 50° 44.2° N Long. 00° 43.2" E
g i ANS.

(i) Nlow wti:]h position obtained in (a) measure 26 miles
along the course line (230.25°) and
D.R. Position at 1900 hrs. : i

(i) Join the D.R. Position obtained | i
: .R. ed just above in (c) (i
with the observed position at 1900 hrs. in S(S}Ciic(r:')l

(b).
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Measure the course and distance from the D. R.
Position at 1900 hrs. to the observed position at
1900 hours. The course will be the set of the
current and distance will be the drift of the current

in 2 hours.
Set 032° (T) Drift 7 Miles and the rate of the cur-
rent is 3.5 knots.

ANS.

NOTE

(d)

Current is always from D. R. Position to the Observed
Position.

Join 1700 hrs. and 1900 hrs. observed positions. This is
the course and distance made good in 2 hours.

From the Chart, Course made good 236.5° (T)
Speed made good 9.6 knots.

Exercise |.

The ship’s position at 1000 hrs. was found with Start
Point Lt. Ho. bearing 298° (T) distance 8 miles. Find the
compass course to steer so as to pass Shambles Lt.
Vessel 4 miles off when abeam to port, counteracting a
current known to be setting 285° (M) at 2 knots. Also
find the speed made good. _

(Variation 9° W, ship’s engine speed 10 knots. Deviation
Card ).

Answer:

True course to steer 074° (T)
Variation 9° W
Magnetic course to steer 083° (M)
Deviation 12° W
Compass course to steer 095° (C)
8.25 knots,

Speed made good



Exercise Il.

At 0830 hours position was found with Pte. d'Ailly Lt.
Ho. bearing 184° (T) 8.5 miles off. From this position,
find the compass course to steer so as to pass
C.d'Antifer Lt. Ho. 10 miles off. Whilst on this course, at
1130 hours C.d’Antifer Lt. Ho. was in transit with C. De.
La Heve Lt. Ho. and the distance from C.d’Antifer Lt. Ho
was 9 miles. Find the set and drift of the current
experienced. (Variation 7.5° W, ship’s engine speed 12
knots. Deviation Card 1).

Answer:
True course to steer 249° (1)
Variation 7.5° W
Magnetic course to steer 256.5° (M)
Deviation 11.5° E
Compass course to steer 245° (C)

Current set 103° (T). Drift 5.4 miles at 1.8 knots.

Exercise IIl.

(@) On the 4th November, at 1600 hrs. Start Point Lt. Ho.

(b)

bore 256° (C) and Berry Head Lt. Ho. bore 328° (C).
Variation 8° W, Deviation 5° E, find the ship's position:

From the above position, find the compass course to
steer to pass Pte. de Barfleur Lt. 10 miles off to
starboard counteracting a current setting 220° (T) at 3

knots. (Variation 8> W and Deviation as per Card |.
Speed 14 knots).

(c) Find the time Pte. de Barfleur Lt. will be abeam.
Answer:
(a) Compass Error 3° West

True bearing of Start Point Lt. Ho. 253° (M)
True bearing of Berry Head Lt. Ho. 325° (T

° W
Variation 8
Magnetic course 104° (M)
i 10° W
Deviation 0
Compass course to steer to .
counteract the current 114° (C)
° (T
Course made good 107° (T)
Speed made good 12.5 knots.
(c) True course steered 096° (T)
For beam bearing + 90
Beam bearing of Pte. de Barfleur Lt. 186° (T)
Distance from 1600 hrs. Position '
to beam bearing Position 85.3 ‘Miles
85.3 "
Time required ‘ = — = 6H 50M.
12.5
Pte. de Barfleur Lt. will be abeam at 2250 hrs. |
* ANS.:
Example Il |
(a) On 29th June, noon position was found with Les Hanols

(b)
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Ship’s Position at 1600 hrs:-
Lat. 50° 16.3° N Long. 03° 21" W

True course to steer counteracting current  096° (T)

i ° i iles. From noon
Lt. Ho. bearing 070° (T) Distance 8 Mi
position, set course by compass to malfe goodoa coursi
of 235° (T) counteracting a current setting 123° (T) at
knots and Leeway of 3° (Wind NNW force 5).

i i ff Les Sept.
Also calculate the time and the distance off L€
lles Lt. when abeam. (Speed 13.5 knots Variation NIL.
Dev. as per Card |.)



o
\\N\“ . LES HANOIS

"W LES SEPTILES
Gp, F1.(3)20M,

SOLUTION

(@ (i) Find ship's position “A" with
Les H :
070° (T) 8 miles off. anoris  Lt.

(i) Draw the required course to be i
e made good i.e.

(i) Draw AB the current 123° (T) distance 4 miles.

(iv) rmh B_ as centre and BC as radius i.e. speed in 1
our viz. 13.5 kts. draw an arc cutting AE
to be made good) at C. ¥ i s

(v) Then BC is the course to steer i
counte
current viz. 251° (T). racting the

To find the course to steer to counteract leeway.

(vi) The wipd is from NNW, leeway 3° so the ship’s
head will have to be put to the windward by 3°i.e.

+ 3°
Course to counteract current .
Leeway ' 42-5:;° -

Gp.FLD18M.
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Course to counteract current and leeway 254° (T)

Variation NIL

Magnetic course 254° (M)

Deviation 1133 E

Compass course to steer counteracting

the current and leeway 242.7° (C)

Speed made good i.e. distance AC 11.2 knots.

(b) (i) To find the beam bearing of Les Sept. lles:-

True course steered 254° (T)
For beam bearing - 90°
Beam Bearing 164° (T)

(i) To find the distance off when abeam of Les Sept. lles.
Draw the beam bearing 164° (T) from Les Sept. lles so
that it cuts the course made good line i.e. AE at F.
Distance from point F to the light house is the required
beam distance of Les Sept. lles Lt. i.e. 12.1 Miles. And
AF is the distance to make good to have Les Sept. lles
Lt. abeam i.e. 32.5 Miles.

Distance to beam bearing 32.5 miles

Time taken to beam bearing 2 hrs. 55 minutes at 11.2
knots (speed made good)

14 hrs. 55 minutes.
ANS.

Time When abeam

NOTE

(1) Always remember that beam bearing is on the course
steered and never on the course made good.

(2) Distance off when abeam is always on the course made
good.
Example IV.

(@) From a vessel steering 030° (C) at 10 knots, position at
2100 hrs. was found with Les Hanois Lt. bearing
104° (C) distance 9 miles off. Whilst steering 030° (C),



(b)

(a)
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the ship experienced a current known to be setting

100° (T) at 3 knots and wind NW
o il o =
course and speed made good, eeway 5°. Find the

Calculate the time when C i
: asquets Lt. will be abeam
also find the beam distance off Casquets Lt. e

(Variation 3° W Deviation Card )

SOLUTION

(1) Compass course 030° (C)
Deviation 77 W
Variation 3° W
Compass Error 10° W
True course 020° (T)
Compass bearing of Les Hanois Lt. 104° (C)
Compass Error 10° W
True bearing of Les Hanois Lt. 094° (T)

(2) Plot the position “A” with L i
] es Hano : i
094° (T) 9 miles off. = M. bearing

(3) From “A” lay the true caurse 020° (T) as AE.

G

CASQUETS
Lt. Ho.
GpF1L(5)305ec. 17 M.

U LES HANOIS
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(4) To find the course made good:-
Course steered 020° (T)

Leeway Wind NW, (to the leeward) + 5°

Hence course made good after allowing
for leeway 025° (T)

So draw Course AB, 025° (T) (course made good
after allowing for leeway)

(5) Mark AB = 10 miles i.e. speed of the ship in
1 hour.

(6) Lay off BC as current i.e. 100° (T) distance 3 miles
(Drift for 1 hour only).

(7) Join AC and extend it to F. Then AC is the course
and speed made good after allowing for the leeway
and current.

Course made good 040° (T)
Speed made good 11 knots.
ANS.

NOTE

Though the vessel is steering 020° (T), she will be ac-
tually moving along the line AC (i.e. 040°) over the
ground.

To find beam bearing of Casquets Lt. Ho:-

True course steered 020° (T)
For Beam bearing + 90°
True beam bearing 110° (T)

Draw 110° (T) beam bearing of Casquets Light till it cuts
the course made good AG at F.

Distance off when Casquets Light is abeam = 5.8 miles.
ANS.

Then AF is the distance to make good till Casquets Lt.
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Ho. is abeam. i.e. 24.5 miles.
Distance made good
Speed made good

= 245 miles.

= 11 knots.

-~ Time required to beam bearing =2 hrs. 13 minutes
(Calculated at 11 Knots)

Expected time when Casquets Lt. will be abeam = 2313
ours.

NOTE

The distance off the light in such problems is where the

beam bearing (i.e. + 90° to the cou
e. rse steered) cuts
course made good line. ) e

Exercise IV.

(@) From a vessel steering 105° (C) at 12 knots, position

(b)

@ :930 hrs. was found by Alderney Lt. Ho. bearing
220_ (Q) and C.. de La Hague bearing 165° (C). Whilst
continuing on this course, the ship experienced a current

known to be setting 064° (M) at 3 k i
e (M) nots. Wind North.

Find the course and speed made good.

Also calculate the time when Pte. de Barfleur Lt. will be
abeam and the distance off when abeam.

(Variation 4° W throughout. Deviation as per Card ).

Answer

(a)

Compass course 105° (C)

Deviation 11° W

Variation 4° W

Compass Error 15° W

True course 090° (T)

Leeway (Wind North) + 5°

Course after Leeway 095° (T)

Current 064° (M)

Variation 4° W

True current 060° (T) at 3 knots.

(b)
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Course made good after allowing for leeway and current
= 088.5° (T).

Speed made good 14.5 knots.
Beam bearing of Pte. de Barfleur Lt. 180° (T)

Distance to be made good when Pte. de Barfleur Lt. will
be abeam 31 Miles.

Time taken = 2 hours 10 minutes.
E.T.A. off Pte. de Barfleur Lt. = 2140 hours.

Distance off when abeam = 10.2 Miles.

COURSE TO STEER SO AS TO PICK UP
A LIGHT RIGHT AHEAD WITH CURRENT

EXAMPLE:-

()

(b)

At 1900 hrs. a vessel steering 057° (C) lle de Batz Lt.
bore 195° (C) and Les Sept. lles Lt. bore 110° (C). Find.
the vessel's position.

From the position obtained in (a) set ‘a course so as to
sight Les Roches Douvres Lt right ahead in
meteorological visibility of 5 miles and current setting
332° (M) at 3 knots. (Variation 6° W, Deviation Card No.
2, Vessel's speed 12 knots)

Solution:

(a) Compass course 057° (C)
Deviation 36° E
Variation 6° W
Compass Error 24° W
True brg. of lle de Batz Lt. 192.6° (T
True brg. of Les Sept. lles 107.6° (T)

Vessel's Posn. @1900 hrs. 48° 58.5'N 003° 57.5' W
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(b) Nominal Range of Les Roches Douvres Lt. = 28 miles
Luminous Range@5 miles meteorological visibility
= 15.9 miles
True Current = 326° (T) @3 knots

_.So now we have to set a course from 1900 hrs
posn.ton [as found in (a)] so as to sight Les Roches Douvreé
Lt. right ahead at a distance of 15.9 miles at 12 knots with
current setting 326° (T) at 3 knots.

Time taken to steam 15.9 miles @ 12 knot
" ; s = 1TH19M.
Drift in 1TH19M @ 3 knots = 3.98 miles. =

LES SEPT ILES

(1) With Les Roches Douvres Lt. as centre and sighting

digtance of the light right ahead as a radius viz. 15.9
miles draw a circle. -

(@) Draw the current AB from Les Roches Douvres Lt. for
1H19M (the time taken by the vessel to steam when
the light is to be sighted right ahead) viz. draw AB as
current 326° (T) drift 3.98 miles.

(3) Joiq _the starting position i.e. position at 1900 hrs. to a
pqsahon obtained after applying current from the light i.e
.J_o:n DB cutting the sighting range of the light or t-hé
circle drawn earlier as stated in (1) at ‘C".
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(4) Join CA which will be the course to steer so as 10 sight
the light right ahead i.e. 089° (T)

Thus course to steer so as to sight Les Roches
Douvres Lt. right ahead is 089° (T).

(5) Course made good by the vessel i.e. CB will be
076° (T). (not asked in the question)

(6) The vector ABC will be such in which CA will be the
course fo steer to sight the light right ahead and CB will
be the course made good and AB will be the current.

it must be remembered that the set and drift of the
current, the course and distance made good and course to
steer and distance to steam by engines are all for the period
it will take the vessel to steam when the light will be sighted
right ahead i.e. 1 hour and 19 minutes.

NOTE :

It must be appreciated that from starting position viz.
‘D’ the course made good will be DCB i.e. 076° (T)
whilst the vessel will be steering a course of 089° (T)
right from the starting position.

Excercise |.

(@) A vessel steering 278° (C), Start Point Lt. bore 018°
(C), and Eddystone Rocks Lt. bore 309° (C), find the
vessel's position.

(o) From the position obtained in (a), set a course by
compass so as to sight Lizard Point Lt. right ahead in
meteorological visibility of 5 miles and current setting
180° (T) at 3 knots. (Variation 6° W, Deviation Card No.
2. Vessel's speed 12 knots)

Solution:

(@) Compass Course 278° (C)
Deviation g E
Variation 6° W



(b)
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Compass Error >
True brg of Start Point Lt. 015°
True brg of Eddystone Rocks 306°
Ship's Position 49°57.8'N 03°45' W

Nominal Range of Lizard Piont Lt.
Luminous Range @ 5 miles visibility
Time taken to steam 16'@ 12 knots
Drift in 1H20M

Current

True Course to steer

Variation

Magnetic Course

Deviation .

Compass Course to Steer

Course made good

w
M
M

29 M
16 M
1H20 M
4 Miles
180° (T)
280° (T)
6° W
286° (M)
4.0° E
282° (C)
265%° (T)

CHAPTER XI

DIPPING AND RISING BEARINGS OF THE LIGHTS
[English Channel (Eastern Portion) Chart B.A. No. 2675]

GEOGRAPHICAL RANGE

A light is said to be “raised’ when the light is first
sighted on the Bridge of the ship. Similarly a light is “dipped”
when the light is seen for the last time before it dips below
the horizon. Hence “dipping or rising” distance will be the
maximum range of that particular light.

The range of the light depends upon the height of the
lighthouse above the sea level and also upon the height of
the observer. The distance of visible horizon due to the height
of light is fixed, while the observer's distance of visible hori-
zon changes because the height of eye is not constant (It de-
pends upon the draft of the ship).

The distance of the visible horizon will depend on the
height of the observer's eye and also the height of the object.
It may be calculated as follows:-

(a) If the height of eye is given in feet then
Distance (d) of horizon = 1.15 ¥ h'
where (d) = distance in miles.
and h = height of eye in feet.

(b) If the height of eye is given in metres then
Distance (d) of horizon = 2.08 ¥ h
where (d) = distance in miles.
and h = height of eye in metres.

The two ranges of visible horizons, i.e. for the height of
the object and that of the observer are calculated separately
and when added together, will give the geographical range of
the light.



NOTE

It must be emphasized here that “Rising” and “Dipping”
ranges calculated in the manner shown above are called
the Geographical ranges and these are theoretical
ranges only. A light will be seen at the “Rising” and
“Dipping” range only if the luminosity of the light is
sufficient for the range calculated.

The ‘List of lights’ now show the lower of the two ranges
i.e. the lower of the geographical range (computed for the ob-
server to be at height of 15 feet) and the “Nominal” luminous
range depending upon the intensity of the light.

Example:

A shore light, height 144 feet, is observed to dip, height

of eye 36 feet. Calculate the distance of the light from the
observer.

Distance of visible

horizon of light 1.15 + 144

1.15 x 12 = 13.8 Miles.

Distance of visible horizon
of the observer

115 x « 36
115 x 6 = 6.9 Miles

Geographical range of
the light

13.8 + 6.9 = 20.7 Miles.

The distance of the visible sea horizon for various
heights is given in Burton’s or Norie's Nautical Tables.

NOTE

The geographical range of visibility of lights shown on
the charts is calculated for a height of the observer's eye of
4.57 metres (15 feet). The light will be visible at the range of
the light shown on the chart, provided it is a dark night with
clear atmosphere, under normal conditions of refraction. For
example, if range of light shown on the chart is 20 miles,
then the light will be raised or dipped at 20 miles, provided
the observer's height of eye is 4.57 metres (15 feet).
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Example |.

i the chart is 17
he range of Casquets Lt. given on tn 3
MilesT aend hegight 36.58 Metres (120'feet): Flndf theer?;su;g
distar’\ce of this light, if the observer's height of ey

Metres (36 feet).

SR First Method
Range of the light (from the chart) = 17 mlllles.
Sea horizon for 4.57 Metres (15 feet) = 45 Ml.le:.
Range of the light at sea level = 133 M:IZS.
i 11 Metres (36 feet) = . ,
Sea horizon for e

ising distance of the light = 1
I(:iSaL:IS::ieEc.?:l to the light having sufficient luminosity).

Second Method
Range for height of light 36.58 Metres (120 feet)

1 .5 Miles

(From Nautical Tables) P 1