YR

/

UJJJ.)JJ.-’}JJ)JJ

FLAAMAAAVULTL LLLLY

MAGNETIC COMPASS

IMagnet -

—ZhR Il .

Ma icli
gnetic lines of force of a bar magnet can be shown by iron filings on paper. A magnet is 2n goject
has a magnetic field.

A so-called permanent magnet is made of a ferromagnetic material. Such materials consist of atoms 0Of
molecules that have a magnetic field (resulting from the spin angular momentum of electrons within
* them), but objects composed of these materials have magnetic fields only to the eﬁ.ﬁ_t that these
microscopic magnetic fields are positioned to reinforce rather than cancel each other.
An electromagnet h‘sxs a é‘leld produced by a curnre‘nl, typically through a loop or a coil of many turns; its
field becomes insigﬁ/ﬁwnt when the current%e‘: S,
s ceas=>.
Various materials (soft iron is a frequent example), when exposed to a magnetic field, direct and
_ concentrate it, and consequently share many of the properties of permanent and electro- magnets.
Their behavior is often described as induced magnetism. Combinations of electromagnets with such
materials, for the sake of this behavior, are often designed as a form of enhanced electromagnet.
A magnet is a magnetic dipole. That is not really a statement about "having two poles”, but about the
mathematical properties of its magnetic field, which are reflected in the "magnetic field lines" or "lines
of force". The poles are not a pair of things on or inside the magnet, but rather, for the purposes of this
» article, the two areas on the surface that look as they do in the image. (That look is a consequence of the
highest surface intensity of the magnetic field strength occurring there.)

A standard naming system for the poles of magnets is important. A magnet can be regarded as having

two magnetic poles; one "north" and one "south”

Forth Pole
3 \ )
|\ &
¥
South Pole
1 I LRIS.L maritime training institute ,Bushehr Center
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A freely suspended magnet will eventually orlent Itself north-to-south, because of its attraction to the 9\.—‘_
north and south magnetic poles of the earth. The end that points towards the Earth's geographical 0\.—‘m
North Pole is called the magnetic north pole; correspondingly, the other end that ends up pointing south ﬂth
is the magnetic South Pole. Note that since the north pole of the magnet is attracted to the south pole PJ.m
G-z
&3
Sz
5
5

of another magnet, the Earth's geographic north is actually a magnetic south.

Herh geograghac pole
South megneue pole
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North magaetic pole
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Using this approach as a definition of terminology for magnetic poles and fields would require a

clarification about the terms not being interchanged when the earth's magnetic field undergoes its riext

0999

)
|

reversal. Without addressing the details, a formal definition in terms of direction of current in an
" electromagnet and a "right-hand rule” defines north and south for magnetic fields.

The mistaken idea of a magnetic pole is that cutting a magnet in half should separate the two poles.
separation of parts of such a magnet produces smaller magnets with weaker dipole fields, each with

ends that we label north and south. we will never see a north pole without a south one, because in all
the magnets that have been found or created they are complementary directions rather than two
separable :::mm.

The Earth's magnetic field has a north and south pole. We can use the magnetic field of the Earth to help
navigate by using a magnetic compass.

Compasses can also be used to figure out which side of a magnet is the north or south pole of that

magnet.

‘....n;anlllhlb‘ldb@’QprQPQPQPq
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The earth, like all other magnets, has a magnetic north pole and magnetic south pole. The axis of the
ans

dipole is offset from the axis of the Earth's rotation by approximately 11 degrees. The magnetic north

pole i

located at an approximate latitude and longitude of 74° N and 101° W. The magnetic south pole

is _o.nmﬁm..nu at an approximate latitude and longitude of 68° S and 144° E. These magnetic poles are
distinguished from the true North Pale, latitude of 90° N and the true South Pole, latitude of 90° S.

---The magnetic lines of force that connect the magnetic poles are called "magnetic meridians.” These
meridians are not great circles. Because of the irregular distribution of magnetic material in the earth,
the meridians are irregular, and the planes of the magnetic meridians do not pass through the center of
the earth. Approximately midway between the magnetic poles is a line called the "magnetic equator."
The magnetic equator is an irregular arc, varying in latitude from 15° S in South America to 20° S in
Africa.

-— Colors have been assigned to avoid confusion when speaking of the action of poles. The earth’s north
magnetic pole is designated as "blue" and the south magnetic pole is designated as "red." A law of

Pt > hi>
magnetism states that "unlike poles" attract each other while "like _uo_mma «Mﬂhm_. Therefore, the north-

seeking pole of a magnet is attracted to the earth’s north magnetic pole and is "red" while the south-

seeking pole is attracted by the mmlz\m south magnetic pole and is "blue."

LR.I.S.L maritime training institute ,Bushehr Center




Geographic South Pole :

The Geographic South Pole is the point where the earth's axis of rotation intersects the surface. This is

“south pole" is mentioned.

the point usually meant when an unspecified
h this has not been the case for all of

At present, Antarctica is located over the South Pole, althoug

Earth's history because of continental drift.

Magnetic South Pole:

The Magnetic South Pole is the point nearest the Geographic north Pole where the field lines of Earth's

magnetic field point directly into the ground.
, . a‘x S
The earth’s magnetism undérgoes changes. These changes consist of the following:
r_’—/

Diurnal Changes: These are daily changes which are caused by the movement of the magnetic poles in

an orbit having a diameter of about 50 miles.

Annual Changes: These simply represent the yearly permanent changes in the earth’s magnetic field.

Secular Changes: These are changes which occur over a period of years.

Some useful definitions

ween the direction of inclination of line of force and the earth’s horizontal

Angle of dip : The angle bet

surface is called dip ‘Somewhere near the earth geographic equator , each line of force becomes parallel

to the earth and the dip becomes zero .

Magnetic equator : An imaginary line on the earth surface joining all places where the dip is zero is

called magnetic equator .

Geomagnetic latitude(magnetic latitude) is a parameter analogous to geographic latitude, except that

bearing is with respect to the magnetic poles, as opposed to the geographic poles. An angular distance

north or south of the magnetic equator, The angle is equal to the magnetic dip or the magnetic

A
inclination

Magnetic materials : These are substances which are capable of being magnetized. They are mainly

ferrous materials.

What is the difference between Hard-iron and Soft-iron?

§ I.R.1.S.L maritime training institute ,Bushehr Center




horizontal directive componé

05

Hard-iron di i
distortions are caused by permanent magnets and magnetized steel or iron object within close
proximit ; S .

¥ isithe e Sl Th'-"_typf- of distortion will remain constant and in fixed location relative to the

S,
sensors for all heading orientations.
gnetic

soft

Soft-i i i . .
t-iron distortions are the result of interactions between a magnetic field such as the earth’s ma

f' i " " . el .
ield and any magnetically “soft” material within close proximity to the sensors. In technical terms,

materials have a high permeability. The permeability of a given material is a measure of how well it

serves as ¥y

-—

a path for magnetic lines of force

l!
-@ed magnetism : Magnetism which is present only when the material is under the influence of an

external field .

Permanent magnetism : Magnetism which remains for long period without any appreciable reduction,

unless the substances is subjected to a demagnetizing force,, is called permanent magnetism .

~ Residual magnetism : That part which remains after magnetizing is removed .

The
ina barthan in the

TP

e intensity of the magnet station and the intensity of

Intensity of magnetization : The strength of magnetization that is much greater

surrounding .

Magnetic Susceptibility : Is a ratio between th

magnetlzmg force causmg magnetlzatlon

Magnetic g‘gfrmeﬁ;ﬁty is the measure of the ability of a material to support the formation of a magnetic
NS —
i f magnetization that a material obtains in response to an

» field within itself. Hence, it s the degree o

applied magnetic field. }ﬁp

The earth magnetic field Spllt in to horizontal and vertical components. The horizontal component of the

earth magnetic field is a directive force at the ¢
w the poles. The vertical component just tilts the needle head toward down or up.

ompass needle which cause it to lie in the magnetic

meridian and sho
In the magnetic equator only horizontal component presents and in the Poles where the lines of Earth's

Id point directly into or out of the ground only ver
nt to guide the compass needle toward poles, so magnetic compass does

magnetic fie tical component presents, thereisno

not work in the magnetic poles and it isn't effective in the area near the magnetic poles.
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Magnetic compass :

A compass (or mariner's compass) is navigational instrument for finding directions. It consists of a

_magnetized pointer free to align itself accurately with Earth's magnetic field. A compass provides a

known reference direction which is of great assistance in navigation. The cardinal points are north, south,

east and west. A compass ‘can be used in conjunction with a clock and a sextant to provide a very
222 I~

accurate navigation capability. This device greatly improved maritime trade by making travel safer and
more efficient.
A compass can be any magnetic device using a needle to indicate the direction of the magnetic north of

a planet's magnetosphere. Any instrument with a magnetized bar or needle turning freely upon a pivot
and pointing in a northerly and southerly direction can be considered a compass

Compass Designation :

The magnetic compass onboard ship may be classified or named according to its location or use. The

magnetic compass located in a position favorable for taking bearings and used in navigation is called the

standard compass. The magnetic compass at the steering station (

used normally for steering or as a
standby when the steering gyro repeater fails) is called the steering compass. Direction from either of
' ro

6 |

LR.LS.L maritime training institute ,Bushehr Center

.

gnaan

9

00299997993 duun




s

widgens

AR

11

W

™
8
i
d

these instruments must be labeled as ‘per standard compass” or "per stzed

identification. The ship magnetic com

f 2 periscope liks device, so 2 helmsman &0 ezsily re=d

bridge and reflected into the bridge by mesns @

the compass when he is steering the ship.
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C_omponent ofa magnetic compasses:
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Magnets (A ) : These are four (two in older compasses) cylindrical bundles of magnetic steel wire or bar

_
magnets which are attached to the compass card to supply directive force.
Compass Card ( B ) : This is an aluminum disc, graduated in degrees from 0° to 360° . It also shows
cardinal and inter cardinal points. Being attached to the magnets, the compass card provides a means of
reading direction.

Compass bowl ( C) : This is a bowl-shaped container of nonmagnetic material (brass) which serves toq

contain the magnetic elements, a reference mark, and the fluid. Part of the bottom may be tra(n'sﬁarent
A ———

(glass) to permit light to shine upward against the compass card.

Fluid ( D ) : This is liquid surrounding the magnetic element. According to principle of buoyancy, a

reduction of weight results in a reduction of friction, making possible closer alignment of the compass

needle with the magnetic meridian. Any friction present will tend to prevent corpplete alignment with

the magnetic meridian. Today’s compasses contain a highly re’ﬁ‘:d refined petroleum dlstlllate similar to Varsol,

which increases stability and efficiency and neither freezes nor becomes viscous at low temperatures.
Float ( E ) : This is an aluminum, air-filled chamber in the center of the compass card. This further

reduces weight and friction at the pivot point.

8 | I.R.I.S.L maritime training institute ,Bushehr Centor
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Expansion bello Z0 % <
sllgws [ F §: This is 20 2 erne he I 7 of the ¢
X { F §: This is 20 217, angen arit in the batom of the comgpays Lo, Tiin opse a5 %0

_ Gimbzls :Thisis 2 metzl ring on

kge tj'}ﬁ o - 1 P L 2els Bma il o f
p the compass bowl completely filled with Yiguid, silonfing for temper s dangps, b Wi, wrel

facilitates addition of ligui ich may bec ;
n f . ; Z N st P e
of liquid, which mzy become necesszry neAwhstanding the eryaniion LAONS.

") 4,

l‘ - . e ) - . A % " . - 7 )
OTE: sometimes an 2ir bubble tormed in the compzss bow, this uliies shill remare by Aty i

to the bowl as per compass maker instruction.
Lubber line - This is a reference rnark on the inside of the compzss b, s igred with 2 shigs's $ore
and 2ft zvis or kee! line of the ship. The lubber lin is 2 reference fos the rediy, of divection from the
compass czrd. The reading of the compass 296 on the ustsher ine 24 sovy Yine T the " s heating,”
twio pivots in which the compzes Lo i yhaned. Toe igzss i A o
on znd remzin gt soraod in sgite of G
plosait

twio pivots which permits it to st freely in any directh

<hip’s motion. An important concept i that ¢ o the ship, the ComZs czd

regzrdizss of the morenent

remzins fired

COMPASS
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GREBAL
SOCKET
COEPASS -
CAFD L UOUD
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HOLLOW COPPER. "‘»pr o7

FLOAT
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TR
UMﬂ'A‘ﬂOﬂS OF THE JALGHETIC COMPASS :
the mzgnztic compass mit it direction-finding 250y
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« Sensitive to any magnetic disturbance. So it's important to keep electromag

such as walkie talkie away from magnetic compass
+ Useless at the magnetic poles and is sluggish and unreliable in areas near the poles. e
« Deviation (explained later) changes as a ship’s magnetic properties change. The magn
properties also change with changes in the ship’s structure or magnetic cargo. .
) ¢ Deviation changes with heading. The ship as well as the earth may be considered as a magnet.

The effect of the ship’s magnetism upon the compass changes with the heading.

* Does not point to true north.

Points of the compass :Boxing the compass

fﬂ%
X
X
Y

. . - east, West.
The mariner's compass card is divided into thirty-two equally spaced points. Four of these

north, and south - are the cardinal points, and the names of the others are derived from these.

REPEAT THE COMPASS.

N. Stands for North. S. by W,, South by West.

N. by E., North by East. S.S. W, South South-West. \ '
N. N. E., North North-East. S.W.byS., South-West by South. \
N. E. by N., North-East by North, ~|S. W., South-West. \

N . E., Nort-East. S. W, by W., South-West by West,

N. E. by E., North-East by East. W.S. W., West South-West,

E. N. E., East North-East.

W. by S., West by South. W

E. by N., East by North. W., West.

| E., East. W. by N. West by North.

E. by S., East by South. W.N.W., West North-West

E. S. E., East South-East. N.W. by W., North-West by West

—_—

0|
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the gyroscope is set 5P/

S.E by £, South-East b-;E—;:_~ B S

LA est.

e e
| o N oy N, Morth-Wiest by North. |
S.E.byS., South-E2
st h“[ South. ‘LML, North North-YWest [
5. 5. E., South South-£ | ’ ‘
East " N, &y W, North by West
S. by E. South by East. . M., Mortt

Do iron ships pose particular problems for magnetic compasses?

L 55" — T 7 -
If zffecis the reading on the COMpPass.
s studiad thes Rl=am. On=s of the s=risst
gied N2 prosient 12 O 102 S=2ii=at

Yes. The magnetic fizld of the iron body of the ship fise

When iron and steel ships became common, M2y scientist
was the Astronomer Royal, Sir G.B. Airy, wiho in 1838 used the fron sieamsr R=inbow for his experiments.
piry thought of 2 method of neutrelizing 2 ship’s mzgnetism by pladng m3gnets 20 pieces of

on near the compass. The compass needle effected by earth magnetic field, permanent

unmagnified ir

and induced magnetic fields from ship's iron. The needle will stzy in direction with resuftant of 2l
magnetic field available.

How was the problem of magnetic variation solved?

Variations do not worry navigators now because of the introduction of the gyroscopic COMPS3sS. It was
2 .
invented in 1903 This uses a spinning gyroscope

north, but 10 Earth’s true North. A rapidly spinning gyroscope is at the heart of the gyrocompass. Onc2

nning, it remains pointing i

which keeps the compass pointing not to the magnetic

n the same direction, regardless of the ship's heaving

.R.LS.L maritime {raining institute .Bushehr Center
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, _ of a signal fro
motion.Today, a ship anywhere in the world can check its exact position bY means

satellite in orbit. However, all navigators still have a compass on board as well.
Compass Error

= . 3 - that affeCT-S our
Direction relative to the Geographic North Pole is regarded as TRUE direction- Anything ;
is called compas

compass reading, that is, i ; © 4 oction of true norti )
g anything that alters it from the directio 4 derive

errors an
error. We need to understand what forces will do this so that we can correct these

our actual heading.
Variation :

. _ eoafaphical
As previously mentioned, the magnetic poles correspond roughly with the actual 8€08

i =N Iztitude 2nd
poles. Close, but no cigar. The north magnetic pole is located at approximately 78.9°N I2

- - int exactly
103.8°W , over 600 miles from the geological north pole. And while your compass doesn’t po!

towards the north magnetic pole, it does point to a location near it.

The problem that's created here is that a compass will point to a direction

other than true north, the difiference

between the two depending where
on Earth the compass is.
This error is called Variation, and it's

the angular difference between true

north and magnetic north.
Look at the fig.

7]
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fig.M1 Magnetic Variation
suring the angular difference b

magnetic

.

etween true north and
to

)

n that our compass points
iation is 14°W. Now

Variation is determined by mea

. north. So, ifw
barring any other errors

d, NY, magnetic north (the directio

%

e are located on Long Islan

) is about 14° west of the true, geographic north, so our var

orth is about 15° east of tru

nn

e north, and our

s of Alaska. Here magnetic n

let's go to the Aleutian Island

nn

variation is 15°E.
% North Ceographic Pole

hnan

FERR R

ii

R

Tue Island Light

G i

Magne ic Variation
ail

ove, if we look at our compass as We S

pei

fig, M2

As shown in fig. M2 ab

he local variation Is 14° West. That means that all of our

xample of variation.

Let's look at an e
Light, we know that t

next to the Fire Island
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; our
) direction. Say
compass readings (barring additional errors) are going to be 14° west of the true iy heading
re actu
compass says we are heading on a course of 090° psc (per ship's compass). We ?

076" true. If the compass reads 015°, we're on a course of 001°.
Some things to remember:

Another name for variation is declination
chart. It changes

An area's local variation can be found within the Compass Rose of your nautical . es 50 check
a very slight amount every year due to the slow migration of the Earth’s magnetic nw m.m

the year that your chart was printed and note the annual increase or decrease in veriatiom int
«  Some places have no variation. Other areas have extreme magnetic disturbances, 10 e _Mo of
where conventional magnetic compasses are useless. These areas will be marked on cha . :

the area.
* Variation affects devices that rely on the Earth's magnetic field to work. Gyroscopic compasses,
radio direction finders, and global positioning instruments are not effected by variation.
Deviation :
Another force that acts upon your compass to create error is deviation. Deviation is the influence of the

immediate environment upon your compass. Being a magnet, your compass will be attracted to (or

repelled by) iron bearing metal and other magnets (including magnetic fields created by flowing YN.\\—
- electricity). Unlike variation, deviation is not constant, it's different in every ship, and it's even different v
within the same ship, depending on which heading she's sailing. Deviation is measured by the angular =
difference between the magnetic heading and the compass heading. o
The magnetic properties of a ship cause deviation in the magnetic compass. Ship magnetism is of two WH
types: ,Wx
. Permanent: Magnetism in steel or hard iron that acts as a permanent magnet. W\(
. Induced: Magnetism of soft iron, which is only temporary and is constantly changing depending W\(

upon ship’s heading and latitude.

The navigator should know what the deviation is on his vessel. ~ most quality compasse b
s can be

adjusted to eliminate most, if not all deviation error. What deviation .
fémains can be found a
nd

documented on a Deviation Card.

This card or graph will list the deviation for various compass nm:,.wmm and i
nd is referred to b i
Y the navigator

when compass courses need to be corrected.

4| LR.LS.L maritime training institute Bushehr Center
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METHODS OF DETERMINING DEVIATION

The most convenient method of determining deviation, and the one most commonly used, is to check
the compass on each 15 heading against a properly functioning gyrocompass. Because the ship must be
on a magnetic heading when determining deviation, gyro error and local variation must be applied to
each gyro heading to obtain magnetic heading. With comparing magnetic heading and compass heading
deviation will found for each heading. As much as possible the deviation will be removed by placing
permanent magnetic & soft iron near to magnetic compass. The residual deviation will be given in the

form of a table or in the form of a graph called the deviation curve.

Some more facts about deviation:

. A common mistake we make as cops is to place the portable radio next to the compass. This is
guaranteed to add a huge error to our compass readings.

Sample of deviation card :

I 1 T -
5
E o
2 —#
] LA i N
o =5 €0 90 12y 150 130 510 240 270 I00y330 380
2 H ] ‘ TN
W e ;
4 — ' :
& 4 ; { i [
Applying compass error:

There many ways to remember how to apply compass error, here we have mentioned one : Error East

—Compass Least / Error West — Compass Best.

Our true course is 045° and we know our variation to be 1

4°W, while our deviation card gives our

deviation on this course to be 4°E. First we plug in the numbers:

e

[ TRUE l VARIATION % MAGNETIC 2 DEVIATION ! COMPASS |
i . 7
%

— :
' i 4°w i 4°E ;

| L.R.L.S.L maritime training institute ,Bushehr Center
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: mpass
, to find our €°

Since we're working from left to right, that is we know our true course and need

course to steer, we willl add west errors and subtract east errors.
[T COMPASS

} TRUE I VARIATION ' MAGNETIC ’ DEVIATION e
- ~— - —— o NERESEN —— SR— S—— e s o A T [ & o - - gl 0

l 045° | 14°W [ 059° [ 4’ ’/[,,/

Which gi ° i
glves us a compass course of 055°. viation for this

.. gop and our de
Let's try another one. Here our compass reads 232°, our local variation IS 8°E, a

course is 6°W. What is our True Course? S
R
o S — —— COMPAS
! TRUE ' VARIATION MAGNETIC DEVIATION ’/j—«

. act them (and add
This time we are working from right to left, so instead of adding west errors, we subtr

east errors) which gives us ....

_,*_ , e ASS
TRUE VARIATION MAGNETIC ’ DEVIATION comp
234° 8°E ; 226" l 6°W ﬁ _

Swinging ship :

when a ship is completed ,she is swung and the deviation is found for all headings .As much as possible
the deviation will be removed by contracting the ship’s polarity with permanent magnets .The vessel
will be swung once more and the deviation will be found for all headings .The residual deviation will be
given in the form of a table orin the form of a graph called the deviation curve .
This will be done every two years or after any dry dock . It should be noted that different cargoes will
have different effects on the ship’s polarity and this will affect the deviation '
> At dry dock the swing normally will be carried by a compass adjuster .A complete adjustment and
swing should be carried out in the following cases:
1- A new ship after her sea trial and prior to her maiden voyage .
2- When there is a large structural changes to the hull .

3. When the ship has been in collision or stranded and subsequently repaired .

16 | _ [.R.1.S.L maritime training institute ,Bushehr Center
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4- When the ship has been stricken by lightning
5- After being laid up for a long time .

6- After a major fire on board .

\

» A swin i iati
g should be carried out and deviations tabulated in the following cases :

1- Once a year.
2- After any dry dock .

3- After carriage of cargoes of magnetic nature .

4- After using of electromagnetic cranes.

_ 5- After changing any correctors on board .

6- When considerable change in magnetic latitude or when 50 nm from magnetic equator

7-When operating in an area remote from the last place of swing .

When we need to check the compass:(taking compass error)

1- After carriage of cargo possessing magnetic properties.

2

3- At least once a watch.

After loading or discharging in which electromagnetic crane is used.

4- Several minutes after any alteration of course.

The deviation so obtained should be recorded in the compass error book.

Care and maintenance of magnetic compass:

1- Keep the binnacle door locked.

2- Keep a record of position of all magnets, spheres, length of filnder bars.

3- Keep the hood on the binnacle to avoid spray and sun lights.

Keep free from bubbles, if necessary tdp up.

5. Check the pivot system move freely.
Check no dev. Change when binnacle light on / off.

7- Check the heeling error bucket , chain free to move.

8- Check safe distance from the electro magnetic materials.

aced near to compass.

9- No portable radio to be pl
changing pattern from previous vOyage.

10- Check the deviation book for any

e V/L strike by lighting check the card , magnets and deviation.

11-If th
12- Check azimuth mirror regularly.

aining institute ,Bushehr Center
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Azimuth Circle
60° counterc.lockwise for

This is a non
magneti : :
gnetic metal ring. The inner lip is marked in degrees from 0°to3
rward or far vane

measuring relativ nes. T The 10
e beari i i fi
gs. he azimuth circle is fitted with two sighting yanes. f
are used to po

nd beyond the

has a vertical wi
cal wire a
nd the after or near vane h : —
as a peep sight. Two finger Iugs sition the

instrument while aligni
align
gning the vanes. A hinged reflector vane mounted at the base 2
s. Beneath the forward

forward v i
ane is used .
for reflecting stars and planets when observing azimuth

vane are mount
ed - .
a reflecting mirror and the extended vertical wir
ire.
of the compass card. For

This lets th
€ mate re :
ad the bearing or azimuth from the reflected portion
he ring, each

taking azimuths of the .

midway between the foijvr:r:naa:dmonal reflecting mirror and housing are mounted on t
where a vertical slit acimits a Iinr; oiflt'er Va"e.S. The sun’s rays are reflected by the mirror to the housing,
projected on the compass card fi Ight_. This admitted light passes through a 45 reflecting prism and is
rom which the azimuth is directly read. In observing hoth bearings and

tta d -I i

FAR VERTICAL WIRE
SIGHT VANES b CCNCAVE
=N LRROR

FINGER LUGS FOR TURNING
AZMUTH CIRGLE

Fluxgate Compass

The basic flu
xgate compass is a si
m
wire around a core of highl ple electromagnetic device that employs t
' er . STV
horizontal component of Y permeable magnetic material, to directly 0 or more small coils of
ent of the earth's m ) sense the di
agnetic field e direction
A fluxgate compass i - It can be sing] of the
passis a very import gle coreord
. i ua
automatically like other portant and unique tool in marine cavige [ core.
m - _
agnetic compasses. Technically a f| . ion as it does not ope
uxgate com rate
pass is an
electro

compass which
solves the purpose of a conventional
_________compass. megnetic
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The fluxgate compass is used in ships mainly for the purpose of
‘ se of steering. Since i
electronic one, the scope of errors is greatly reduced : fhe compass s an
The difference between a magnetic compass and an electronic compass is th
. ' ss is that in the for i
. mer variet
here is a pointer that constantly moves indicating the direction. H i V
e are o ointers that ‘ ' - However, in an electronic compass
at specify the direction. Electric currents that i
cept Inéid&the compass ndi pass through coils of wire that are
pass indicate the geographic direction through signals that are displayed digitall
(Solid state type) ! e
Construction & Advantages
There are two coils of wire that are located perpendicular to each other around a permeable magnetic
material. When electric current is passed through the coils the core material works an electromagnet
and se irecti i ! ic fi
senses the direction of the horizontal component of the earth’s magnetic field. This completely

eradicates the problem caused due to the interference of the magnetic north is completely avoided.

Another advantage of installing this type of compass in the ship is that these types of compasses are

unaffected by their placement on the ship. They can be placed anywhere and the directions pointed by

the compass can be relied on completely. Fluxgate compass can prove very useful during rough seas as

they are unaffected by position and unusual movements.

However, the disadvantage of having an electronic compass is that if there is a complete lack of

en the device will not function making the shipmen rely again on the magnetic

electricity on the ship th

compass.
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Working principle

i ded by 2
the fluxgate compass consists of a coll wound around a permeable core which again, Is surroun /

X . directions called
second coll. This core Is magnetically saturated by an alternating cycle in opposing directions

i field
excltation, This will result into a plus a ternal magnetic fie}

AN

nd minus saturation of the core, When no e

ic field is
present, the flux In one half cancels out the flux In the other coil, When an external magnetic field 2

rlefly ar ils do not
briefly applied, a net flux imbalance will occur between the two coils which means the W0 coils

cancel out each other anymore, .

At this stage current pulses are induced in the second coil which result in  signal that is dependent o7
polarity and the external magnetic field. This particular signal can be used for finding of the magnetic
heading.

The most common use for the fluxgate compass is for steering, giving direct feedback to the pilot o the
captain through a display. In the case of using autopilot the fluxgate compass can be used as immediate
feedback for the autopilot equipment. A digital signal is sent to the equipment which provides the input
for the right steering adjustments. The digital output can also be used for other navigational equipment
like radar and chart plotters.

A transmitting magnetic compass (TMC) is used to take the magnetic heading and convert it into a digital
signal. By feeding DEV & VAR can show the true heading. This can be used for a variety of reasons
including:

« Replacing the periscope

« A back up heading to the auto pilot

« Anindependent off course alarm

Showing the magnetic heading in more than one place
ALY

Sarriatiorm annd
Dewviation Corrector
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