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TRUE MAGNETIC COMPASS

TECHNTICAL FIELD:

The present invention relates to a magnetic compass
in which the errors of variation'and_deviation'effecting
the compass dre eliminated, resulting in a magnetic
compass which indicates the true direction relative to
the axial orlgeographic meridian of the planet.

BACKGROUND ART:

The north-south linbe of -the magnétic compass
usually does not point -along the geographic meridian
because: ' _

a) the magnetic poles of the earth are located in a

different position from the axial poles, thus causing an

angle of error called "variation" on -the magnetic compass
and ' ‘

b) steel and other -magnetic materials cause the
lines of force of the earth's magnetism to deviate around

a vessel carrying the compass and this results in angles -

of error on various courses called “"deviation" effecting
the magnetic compass. , _

Variation is uncorrected and the mariner allows for
the variation. Deviation can be reduced or eliminated by
distributing magnets and other soft iron correctors
around the compass. Usually a small amount of residual
deviation exists and, along with variation, creates an
error on the compass. . _

The uncorrected variation and residual deviation are
allowed for by the mariner and the course steered by the
compass has an error and is usually different from the
true course relative to the axial meridian. The mariner

S usually ‘finds difficulty in the application of the

variation and deviation and this invention (1) makes it
easy to correct the variation and deviation effecting the
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compass, (2) makes it possible to correct the variation
and deviation automatically and (3) enables the- magnetic
compass +to show the true, or nearly true, direction
relative to the axial meridian of the earth either
manually or automatically. ' | '
‘Deviation is caused by many effects, all of which

' are of magnetic origin, ~except a part of deviation that

can be caused by mechanical -means. 'Tl_zis part of
deviation is caused if the lubber line, or heading, or.
steering marker is not fixed exactly along or parallel to

‘the fore and aft or keel line léf the vessel and it can

result in an angle of error called "coefficient A",
"Coefficient A" is a part of the deviation effecting the
compass. Coefficient A causes an errorxr in the compass
equivalent to the angle that the lubber line is displaced
from the keel line direction of the vessel. -

SUMMARY OF THE INVENTION:

In the present invention, it 4is intended to
purposely create a variable correcting angle called a
compass correcting coefficient by displacing a movable
correcting marker to an amount equivalent to the sum of
the known variation and deviation effecting the compass,
so that the displacement of the correcting marker
compensates for the total error of the compass, thus
enabling the magnetic compass to indicate true direction
relative to the earth's axial meridian. ' :

It is an object of the present dinvention to
eliminate the errors of variation and deviation: effecting
the magnetic compass enabling the magnetic compass to
indicate the true course relative to the earth's axial or
geographic meridian. It is a .furth'er object. of the
rresent invention’ to enable the magnetic compass to
indicate the true bearings of objects relative to the
axial or geographic meridian. )
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It is a further object of the present invention to
enable the unsophisticated mariner to overcome easily the
effects of variation and deviation affecting the compass.

It is a further object of the present invention to
eliminate the errors of variation and deviation of a
magnetic compass by automatic means.

It is ‘a further object of the present invention to
enable existing compasses to achieve all of the above
objectives. ' '

According to the :.nvent:.on, there is providéd a

magnetlc compass hav1ng a correctlng marker mounted

displaceably on the compass. The correcting marker,
mounted displaceably, can purposely c¢reate a compass
correcting coefficient on the compass. The correcting

~coefficient created is made equivalent to the sum of the

variation and deviation affecting the compass to
counteract these errors effecting the compa'ss._ An

‘advantage of the correcting marker so displaced is that

the correcting marker is now along the +true course
relative to the axial or geographic meridian direction on

- the compass and the helmsman or steering man would read

the c¢ompass at this displaced correcting marker which
indicates the true direction and steer the vessel along
the true course in relation to the axial or geographic
meridian using the correcting marker . as steering
reference. .

According to an aspect of the invention, the

.¢correcting marker 4is marked  on a disc for easy

displacement and then held in the required displaced
position to create the required amount: of c¢ompass
correcting coefficient to counteract the error of the
magnetic compass. An advantage of the 'correqting marker
so placed is that the disc can be easily turned and held
in place to create the required amount of compass
ocrrecting coeffici’ent'. A further advantage is that such
e
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a disc can also be used on existing compasses. _
According to another aspect of the invgntion, the
correcting marker is marked. on the compass bowl, the
compass bowl being rotatable about the compass to create
the required. compass correcting coeffifient. An
advantage of the correcting marker beihg so marked on the
compass bowl is that for repeaters used from the compass,
the hunting between the correcting marker on the compass
bowl and the compass card becomes easy. - Also, the
required amount of compass correcting coeff:.c:.ent can be
created from a position remote from the compass which
would be especially -useful £for large ships where the
magnetic compass is usually located on a deck above the
steering position. An advantage also of the displaceable
compass bowl is that with some’ alterations on binnacles
of existing compasses these compasses can be made to
create the compass correcting coefficient required for
counteracting the errors effecting the magnetic compass.
According to another aspect of the invention, the
correcting marker is on the binnacle and ‘the binnacle
itself is mounted rotatably about the compass to create
the required compass. correcting coefficient. An

advantage of the binnacle being rotatable about the

compass is that- the smaller compasses used on smallex
craft can easily be made to create the required amount of
compass correcting coefficient for counteracting the
errors effecting the magnetic compass. "an advantage also
of moﬁnting the binnacle rotatably is that the binnacles
of existing compasses can be made rotatable with slight
additions to the mounting of the binnacle to create the

compass correcting coefficient required for counteracting

the errors effecting the magnetic compass.

According +to another aspect of the invention,
markings can be provided to clearly indicate the
direction in which the corracting marker is to be

A} .
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displaced to provide the desired compass correcting
coefficient. An advantage in marking the direction for

the displacement of the correcting marker is that the
mariner can easily apply the required amount of compass
correcting coefficient in the correct direction making it
easy, especially for the unsophisticated mariner, to
eliminate the errors and to use the magnetic compass

easily.' - : '

According to another aspect of the invention,
repeaters are used from the magnetic compass and these
repeaters function in dependence upon the hunting betweén
the displaced correcting marker and the compass card. 2an
advantage of this type of hunting betweeq-the diéplaced
correcting marker and the compass card is that it enables
the repeater to show the true course of the vessel
relative to the axial or geographic meridian with the
steering marker of the repeater in the same direction as,
or parallel to, the keel 1line of the vessel. This
eﬂables the repeater not only to indicate the true course
of the vessél, but also the true bearings of objects from
the repeater position on the vessel relative to the éxial
or geographic meridian and these bearings can be plotted
on the navigation chart or plan without applying
corrections for variation and deviation effecting the
magnetic compass. The répeater functions similar to a
gyro compass.

According to_another aspect of the invention, the
variation and/or the deviation effecting the magnetic
compass are fed into a computer program and the
displacement of the correcﬁing ‘marker is contreolled by
the -computer which displaces the correcting marker to
create the counteracting compass correcting coefficient
automatically. ' -

The compasses " described or claimed in this

‘application can be used on, and extend to, any craft,

T
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vehicle or instrument and in particular to any type of
water craft, air craft, land vehicle or spacecraft which
use magnetic lines ©f force of the planet to indicate
direction and the term vessel includes all of these. A
compass is termed as "a.magnetic needle turning freeiy on
a pivot" and any mark used as a steering reference can be
termed as a correcting marker which may be in-a painted
form or embossed or projected or reflected oxr any other
form of creating a steering reference on any craft,
vehicle or instrument and this invention encompasses any
such form of creation of the c¢orrecting marker for
creation of a _compass correcting coefficient. The

- compass .correcting marker may be marked by means of, or

on, a pointer, segmént, arm, arc, ring, Adisc, bowl,
binnacle or any other means capable of displacing a
correcting marker around the compass and the term "disc",
or "bowl" or "binnacle" encompasses any such means of
displacing ‘-the corfécting marker. The term repeaters
includes bearing and digital repeaters and repeaters used
on the autopilot fed from the magnetic compass. Hunting
between the compass card and the correcting marker also
means hunting between the compass card and a pointer,
segment, arm, arec, ring, disc, bowl, binnacle or any
other means capable of displacing a compass correcting
marker around the compass. L '

The compasses in the following description are by
way of example only while the displacement of the
correcting marker to obtain a compass correcting
coefficient can be achieved by many different engineering
procedures. Accordingly, the invention may be carried
into practice in a number of ways and specific compasses
embodying the invention will now be described by way of
example with reference to diagrammatic dréwiz_igs.'

—
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BRIEF DESCRIPTION OF DRAWINGS:

Figure I is a plan view of an example of a magnetic
compass on which a disc bearing the correcting marker is
rotétably mounted. The disc has markings indicating the
direction of displacement and is capable of being held in-
the required position to provide the required amount of
compass correcting coefficient.

Figure II(A) is an elevational view of a bart of a
compass binnacle in which a magnetic cbmpass bowl is
mounted rotatably with the correcting marker attached to
the bowl the d;splacement of the correcting marker being
controlled remotely f£rom the compass.

Figure II(B) is a detail view showing the mounting
of the shaft for the compass bowl. :

" Figure II(C) is a detail.view of the dial used in
providing the compass correcting coefficient for the
compass bowl. )

Figure II(D) is a plan view of the compass in figure
II{(A) in which the compass bowl is rotatably mounted
inside the ‘binnacle. . o .

Figure II(E) is a plan view of a repeater fed from
the compass in figures II(A) and IX(D).

Figure III(A) is an elevatlonal view of another type
of compass with binnacle in which the binnacle itself is
rotatably mounted on a hOunting on which the direction of
rotation of the binacle to counteract the variation and
deviation effecting the compass is indicated.

Figure III(B) is an-elevational view of a mounting
similar to the one in figure IIXI{A) but with arrangement
for deviation compensating magnets and correctors.

DESCRIPTION OF THE PREFERRED EMBODIMENTS:

In figure I is shown an embodiment of the présept
invention in which a vessel, for example, steers a true
course of two hundred and ten degrees in a place where
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the variation is twenty degrees East and the residual
deviation is one degree East creating a total error of
twenty one degrees East on the compass. .

. The vessel is propelled along the keel line 1 and
the lubber line orx steefing marker 7 in compasses of

prior art would be along the same keel line 1 and show a
-compass course of one hundred and eighty nine degrees.

Thus, while steering a true course of two hundred and ten
degrees, the compass course would be one hundred and

~eighty nine degrees or twenty: one degrees different from

the true course because of the total error of twenty one
degrees East due to the variation and deviation effecting
the compass- .

In accordance with the present invention, a disc 2
is'provided, mounted rotatably on the casing C of the
compass around the compass center 3. The compass has 'a
freely rotating magnetic portion M mounted within the
casing C with compass bearings on its face. A correcting
marker 4 is on the periphery of the disc 2. Directional
arrows 5 are also provided on the disc near its center
extending to either side of point a 6 -located on a radial
line extending between the center 3 of the face cf the
compass and the correcting marker 4.

To steer a true course of two hundred and ten
degrees, the mariner first turns the disc 2 in the
required direction, east or west as indicated by arrows
5, by an amount equal to the variation errxor as indicated
by the vessel’s chart at the vessel's present position.
This variation error in the present examnple is twenty
degrees east, so that the disc is turned in the direction

- of the east arrow 5 to move the correcting marker 4

twenty degrees to a first position from the lubber line 7
which line acts as a reference point for movement of the
correcting marker. The vessel is then steered with the

‘desired course of two hundred and ten degrees on the
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correcting marker. The mariner now notes the compass
reading or course at the lubber line 7 of the compass
which would be one hundred and ninety degrees. The

mariner reads the deviation error for this compass course
from the ship's compass deviation card which in the
present example is ene degree east. The mariner now
rotates the disc 2 one degree to the ‘east to place the
correcting niarker 4 at a second position twenty one
degrees to the east of the lubber line 7. The disc is
now locked in place. The vessel is now steered with the
desired course of two hundred and ten degrees on the
correcting marker 4 at its second ox correcting position,
twenty one degrees east of the lubber line 7. The
compass course at this time, shown by the lubber iine 7
is one hundred and eighty nine degrees.

The helmsman steers using the now locked correcting
marker 4 for reference which shows the true course of two -~
hundred and ten degrees, thus eliminating the errors of
variation and deviation effecting the compass in
steering. The correcting marker 4 then becomes the
effective steering marker.

The arrows 5 on the perspex of the disc show the
mariner the direction in which the correcting marker 4 is
to be displaced in this example, thus making it easy for

an unsophisticated mariner to apply the compass error
‘correctly. A screw arrangement can be prov:.ded at point

6 that releases and holds the disc 'in the required

displaced position.
" Another way of us:.ng the correcting marker 4 would

be to first move - it, via movement of the disc 2, in

-either direction from the Ilubber line 7 to a f:.rst

position an amount egual to the variation error of the
compass at the present location of the vassel. The
mariner next reads the deviation error off the ship's
compass deviation card for the desired c¢ourse and moves
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the disc 2 the desired amount to a second position to
cover this error as well. The vessel is now steered with
the desired course on the last position of the correcting
marker 4. The mariner now cfzecks ‘the compass reading on
the 1lubber line 7 of the compass, notes the deviation
from the compass deviation card for the c¢ompass reading,
and if this deviation error differs from the deviation
error read for the desired course, corrects the position
of the correcting marker 4 accordingly and sets the
vessel on the desired course with the corrected position
of "the correcting marker.

On vessels that have a small deviation and the
variation constitutes almost the total error, the
deviation may be neglected and another way of using the
correcting marker 4 would be to move it, wvia movement of
disc 2, in either direction from the lubber line 7 to a
position an amount equal to the wvariation error of the
compass - at the present location of the coml_bass and sets
the vessel on the desired course with this corrected
prosition of the correcting marker, ignoring the deviation
error. Where the vessel operates locally and the
variation remains essentially fixed, the correcting
marker could be fixed in the coriected position.

The disc shown in figure I can be replaced by a
ring, pointer, Iarm,_ segment, arc, or any device that can
displace a correcting marker on the compass. In this
example, the degree markings on the compass. card are used
to displace the correcting marker by the reguired amount.
However, degrees may be marked on the disc to facilitate
easy compensation of the compass errors by the creation
of the compass correcting coefficient in this manner.

The disc of this example can be used on existing compasses.

The magnetic compass is placed on a deck above the

- steering position on larger vessels and in figure II(A)
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is shown an example of a part of the binacle housing such:
a compass. . : '

In an embodiment of the present invention, shown by
Way of figure II(A) is a compass bowl 12 mounted on
gimbals 11. The gimbals 1l are mounted on a frame 18
which is rotatably mounted' in the binnacle 15, for
example by means of the shaft 13 rotatabiy mounted in the
binnacle and extending to the wheelhouse below through
the deck 17. The shaft 13 forms the axis around which
the compass bowl 12 1s rotated in this example.' The
rotation and'holding of the compass bowl in the required

‘angle displaces the correcting marker, which is attached.

to the bowl 12, as fequired to create the compass
correcting coefficient to counteract the total of the
variation and deviation effecting the compass.

The binnacle, as in prior art, contains a periscope
14 to permit the reading of the c¢ompass £rom the
wheelhouse below the deck 17, for example. The periscope
14 may be attached to the shaft 13 for exémple., so that

‘it rotates around the axis of the compass to facilitate

the reading of the compass at the various angles of
displécement-of the correcting marker by the helmsman at .
16. Alternatively, the periscope can be made large
enough to encompéss the reading of the displaceable
correcting marker at the various displacements of the
marker. Heeling error correcting magnets can be placed
within the hollow shaft 13. ' '

The shaft 13 which carries the compass bowl is
controlled from the wheelhouse which is situated below

" the compass deck 17, for example, and is made to rotate

to displace the compass bowl 12 by an amqunt egual to the
total of the variation plus deviation effecting:'the
compass, thus turning the correcting marker along with
the bowl to create a compass correcting coeff;c;ent to
counteract the compass error.
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The shaft 13, as shown in Fig.II(B), is rotatably
mounted in the deck 17 by' bearings (not shown} and
extends below the deck. A sleeve 19 is attached to the
bottom of the deck 17 around the shaft. The sleeve has a
bottom flange 20 on the bottom surface of which is dial

21. The dial 21 is marked in degrees as shown in figure

IZ{(C) to indicate the amount the compass bowl 12 is to be
turned around +to provide the compass correcting
coefficient. A handle 23 having a pointer 25 is attached
to the lower end of the shaft 13. The pointer 25 is
adjacent the dial 21. The dial 2l'also_has directions E
and W marked to indicate the direction the pointer is to
be moved in dependence upon whether the compass error is
East (E) or West (W).- The handle 23 is used by the
mariner to turn the bowl 12 wvia the shaft 13, to the
desired position.: A locking screw arrangement 26 is
provided that can unlock the shaft for turning and can
lock the shaft when the bowl is in the desired position.

Simple additions such as the shaft 13 and frame 18
to existing bipnaqles can enable the compass bowl bearing
the correcting marker to be displaceably mounted for the
creation of the c¢ompass correcting coefficient for
counteracting the errors effecting the compass.

Figure II(D} is a plan view of the compass contained
in the binacle in figuré II(na).

The compass bowl 12 within the binnac¢le 15 is turned.

around on the axle 13 t¢ counteract a total error of
twenty five degrees Westerly on the magnetic compass in
the example in figure II(D}, <that is twenty -degrees
Westerly wvariation and five dJdegrees Westerly deviation,

for example. The correcting marker 28 is attached inside
and onto the compass bowl 12 and the rotation of the. bowl
12 by means of the axle 13 displaces the cocrrecting

marker 28 by twenty five degrees to counteract the
compass error in this example. The bowl 12 is rotated
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twehty five degrees by turning the handle 23. The twenty
five degrees is determined by moving the pointer 25 wvia
the handle from a reference mark 27 on the dial 21.

Thus while the vessel is propelled along the keel
line 1, the correcting marker 28 has been _displaced' by
twenty five degrees to counteract the total exror of
twenty five degrees and the helmsman reads one hundred
and fifty dJdegrees, the 't::_'ue course, instead of one
hundred and seventy five degrees shown by the lubber 1line
29. g ' - ‘
The turnihg around and hoiding in the displaced’
position of the correcting marker in the above examples
can be achieved by simple manual mechanical means or by

~means of a motor. Such a motor may also be placed inside

the binnacle with a short axle 13 and controlled
remotely, for example. If a motor is used, additional
manual means 'for displacing the correcting marker can
also be provided and also, the motor can be one that
operates on batteries for example, S0 that a failure of
the electrical power, for example, should not render the
function - of displacement of the correcting marker
inoperable. The control for displacing the correcting
marker is marked with the degrees and directions for
applying the compass error. _The control may be placed
remotely from the compass . |

. On magnetic compasses repeaters are used and these
repeaters also show the compass course which has .an error
similar to the magnetic compass, that is, the variation
Pplus the deviation effecting the compass. An advantage
of the compass arrangement as in this invention is that
the hunting for the repeater is done between the
displaceable correcting marker and the compass. card, for
example between the compass c¢ard and the correcting
marker 28 on bowl 12 in figure II(D). The repeaters then
can read the true course along or parallel to the keel
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line and the fixed steering marker of the repeater is
employed instead of a movable correcting marker. The
steering marxker or lubber line of the repeater i$ then
along the keel line and reads the true course. The
compass card in the repeater shows the true direction and
this compass card in the repeater then also indicates the

‘true bearings of objects from the repeater position and

the vessel's position can be plotted directly on the
navigation chart from the bearings obtained without
having to apply the corrections for variation and
deQiation. Tﬁﬁs, the répeater can function similar to a
gyro compass, in that the repeater can show the true
direction of the bhead of the vessel as well as being used
to obtain.the true bearings of objects. Similar to the
gyro, the magnetic compass of this invention may have
slight._errof;- this errxor being in dependence upon the
accuracy of the variation and deviation applied for the
amount of displacement of the correcting marker.

' Figure II(E) is a plan view of -a repsater fed from
the compass in figures II(A) and II(D) for example, which
is controlled in response to the hunting between the
correcting marker 28 on bowl 1l2' and the compass card in
figure II(D). Thus, though the steering marker 31 of the
repeater in figure II(E) is along the keel line 1, the .
compass heading along the steering marker as well as the
keel line is the frue course of the vessel, that is one
hundred and fifty degrees from the axial or geographic
meridian and as a result the repeater not only'shows the
true course. relative to the axial meridian, but also,,
bearings taken from this repeater are true bearings and
can be plotted straight off the repeater onto the
navigation chart or plan without having to apply the
corrections of variation aﬁd deviation.

The repeaters too, can be of the type that can

- function by means of batteries so that in case of power
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failure on the vessel, the repeaters are operable. |
Figure III(A) is an elevational view from the after
side of a smaller type of compaés with a binnacle 41,
commonly used on smallexr craft, for e'xample' on pleasure
craft. For the amateur mariner who finds difficulty in
applying. the compass error, the divection £for the
application of the compass correcting coefficient, East
(E) or West (W), in dependence on the type of compass
error to be overcome, is clearly marked on the base 45 of
the binngcle 4] for making it easy to counteract the

compass error. In the example in figure TII(A) the
correcting marker, not shown, is marked on the compass
bowl or on the binnacle itself. The keel line or the

line parallel to the.keel line of the 'vessel passing _
through the centre of the compass is marked by the fixed

. reference marker 44 on the mounting 42, On the base 45

of the binnacle 41 which is rotatably mounted on the
mounting 42 there is a dial marking the 'cor_responding
degrees by which the c¢orrecting markexr on the compass
bowl or the binnacle is to be displaced by turning the
binnacle 41 itself. . The =zero degree mark on this
calibration corresponds to the line passing through the
centre of the compass and the correcting marker, so that
the correcting marker would be displaced by the number of
degrees that the zero denge-e mark on the base 45 of the
binnacle 41 is displaced from the fixed reference marker
44 on the mounting 42 of the compass. There is a pivot
43 between the mounting 42 and the base 45 of the
binnacle 41 in this example; thus the binnacle 41 can be
made to rotate about the pivot 43. A butterfly nut 46
can hold the displaced binnacle in the reguired position,
for example. Thus, when the binnacle 41 is rotated about
the pivot 43, the correcting marker .on the compass bowl
or the binnacle 41 is displaced by an egual amount and
can be held in the required position by means of the
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butterfly nut 46, for example.

In the example in figure III(A)} the error is twenty
five degrees W, the same as in £igure II(D) -and the
binnacle 41 is displaced by twenty £five degrees west in
figure III(A), the result being that a plan view of the
compass in figure III(A) would be the same as that in
figure TI(D). '

~If a repeater is. used from' the compass in figure
IYXI(A), it would have the same results as the'repeater in

£figure II(E).

On an assembly cbmprising fhe base 45 of the
binnacle and mounting base 42, an existing compass on any
craft can also be mounted to enable the compass to create
the variable amount of compass correcting coefficient to
counteract the variation and deviation effecting the
compass. '

Figure III(B) is an elevational view of a mounting
for a compass similar to that in figure III(A), which can
be fitted on new as well as existing compasses.  If the
craft is to be used in regions where the variation is
small, the compass in figure III(A) with mounting base 42
can be used. ﬁowever, in regions where the variation is
considerable, the binnacle being rotatable would cause
the conipass correctors to rotate along with the binnacle.
The compass correctors for deviation are xrelated to the
magnetism of the vessel itself and if rotated would
create .an effect on the compass different £rom that
intended. Thus, in places where the variation is high or
on a craft where the residual deviation is high, the
deviation. correcters are not placed in or on the binnacle
as in figure III(A) but the binnacle without the
correctors is mounted on a mounting which mounting_base_
has facility for accepting the deviation correctors. The

"base 45, the lubber line mark 44 and the pivot 43 in

figure III(B) are similar to these in figure III(A).
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Figure III(B) is an élevational view of such a
mounting in which 45 is the base or attachment of the
base  of the compass or binnacle mounted on mounting base
51, on which holes 52 carry the correcting fore and aft
magnets shown and athwartships magnets not shown. is
usual, the slots for the magnets would be covered to
prevent shifting of the magnets. - The arms 53 are
adjustable and carry the quadreﬁtal correctors 54 and the
flinders bar not shown, as and if required.

Such a base and mounting can be used on new or
existing conmpasses to create the compasé correééing
coefficient required for counteracting the c¢compass errors
and repeaters fed from such a compass can also indicate
the true heading as well as true bearings. .

Figures III(A) and III(B) are views from behind,
that is, from the after side of the compass on. a vessel.
Therefore thé fixed reference mark 44 in.- figures III(A)
and III(B) is placed one hundred and eighty degrees from
the forward point of the compass. This reference mark 44
can be placed at any angle relative to the keel line of
the vessel in such a way that when the zero mark on the
base 45 is above the reference mark 44, the correcting
marker on the bowl or binnacle of the compass is on the

. lubber -line. Similarly, the fixed reference mark 27 on
the dial 21 in figure III{C), can be placed at any angle

to the keel line, its function being similar to that of
the reference mark 44 in the ewmbodiments in £figures
III(A) and III(B). L '

In the embodiments in figures IXX(A) and III(B) the
lubber line could be marked on the side opposite the mark
44 on the mounting 42, for example, that is, one hundred
and eighty degrees from the mark 44 on tpe mounting 42.

"Additionally, all the markings shown in figures IXII(A)

and III(B) could be made around the forward lubber line

.position, instead of the after position, if s0 desired.
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In some .cases, it is not necessary that the lubber
line be physically marked on the compass. All that is
required is to have the compass initially set up aldng
the actual lubber line or keel line of the vessel.  This
is done by having the reference marker aligned with the
zero ‘mark on the dial while the correcting marker is on

" the actual lubber line, or keel line, or a line parallel

to the keel line of the vessel.

There are many electronic navigation systems which
indicate the position of the vessel, for example,
satellite 'n&viéation systemé, hyperbolic naﬁigation
systems, now used in navigation. The wvariation can be
obtained for any position on the surface of the earth or
planet from +the various geodatic data, dincluding
navigaﬁion charts. The residual deviation on the compass
for various courses can be obtained from the compass’
adjustment card or by simply swinging the vessel and
noting the deviations on the various courses. The
vessel's position from the navigation systems, the known
variation at the position of the vessel, the course of
the vessel from a repeater arrangement and the tabulated
deviation is fed into a computer for example, which
computer controls the. displacement of. the correcting
markey, as _required, to create the required compass
correcting coefficient to counteract the variation and
deviation effecting the  compass. .The wvariation and

. deviation effecting the compass can then be automatically

counteracted and the compasses in the examples in -figures
I, II{a), 1II(D), -IXrX(a) and TIII(B) show the true

direction of the ship‘'s head automatically and the

repeater in figure II(E) shows the +true direction of
both, the ship's head as well as the bearings from the
repeater ©position automatically. Alternatively, the
compass may also be semi-automatic, in that, the
displacement of the steering marker around the compass
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for deviation may be done automatically by means of a
computer program working from a fluxgate switch for
example, while the displacement of the steering marker
for the variation may be done manually, for example, or
vice versa. In these arrangements, the means providing
automation may also be 6perab1é by means of batteries so
that in case of _'power failure, the compass system of this
invention remains functional.
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I CLAIM:

1. A magnetic compass having: a fixed reference mark; a
freely rotating magnetic portion rotatable about the
reference mark; compass bearings on the magnetic portion:
a correcting marker movable about the magnetic portion;
the correcting marker movable to a corrected position
£rom the reference mark to correct compass error; and
means for lockzng the correcting marker on the corrected

position.

2. A magnetic compess as claimed in claim 1 including a
casing; the reference mark fixed on the casing; the

‘magnetic portion rotatable within the casing; the

correcting marker movably mounted on the casing.

" 3. A magnetic compass as claimed in claim 2 wherein the

correcting marker is rotatably mounted on the casing.

4. A magnetic compass as claimed in claim 2 wherein the
correcting marker is on a disc, the disc being rotatably
mounted on the casing.

5. A megnetic compass as claimed in claim 4 wherein the
disc has directional markings on it to show which way the
disec should be rotated on the casing to move the
correcting marker to correct compass error.

6. ‘A magnetic compass as claimed in claim 1 having a
bowl; The magnetic portion of the compass rotatbaly
mounted within the bowl; the correcting marker fixed on
the bowl; and means for rotating the bowl.

[
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7. A magnetic compass as claimed in c¢laim 6 wherein the
bowl is rotatably mounted within a binnacle.

8. A magnetic compass as claimed in claim 7 wheréin the
bowl is mounted by gimbals on a shaft within the
binnacle, the shaft being rotatably mounted within the
binnacle.

9. A magnetic compass as claimed in claim 8 wherein the
shaft has d1:ectzonal marklngs on ;t to show which way
the shaft should be rotated to move the correctlng marker

to correct compass error.

10. A magnetic compass as claimed in claim 8 wherein the
shaft extends belbw a deck and carries a pointer; a dial
fixed to the deck adjacént'thq pointer; and the fixed
reférence mark being on the dial from which the pointer
is moved to move the correcting marker.

11. A magnetic compass as claimed in claim 1 wherein the
fixed reference mark is the lubber line on the compass.

-1l2. A magnetic-COmpass as claimed in claim 2 wherein the
" fixed reference mark is the lubber line on the compass.

13. A magnetic compass having: a binnacle; a f;eely
rotatable.magnetic'éortion of the compass mounted within
the binnacle; compass bearings on the magnetic portion: a
base; the binnacle rxotatably mounted on the base; a fixed
reference mark on the base; a correcting marker fixed on
the binnacle; the binnacle rotatable on the base to move
the correcting marker relative to the  fixed reference
mark to a corrected position to correct the compass
error; .and means for locking the binnacle in - the

corrected position. : —_— —
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14. A magnetic compass as claimedin claim 13 having
markings thereon to indicate the direction the correcting
marker is to be moved.

15. ' A magnetic compass as claimed in c¢laim 14 wherein

the markings are on the binnacle.

16. A magnetic compass as claimed in claim 13 wherein
the fixed reference mark is the lubber line on the
compass. ' '

l17. A method of stéering a craft using a magnetic

‘compass on the craft comprising: determining the error

correction required for the compass at the present

- position of the craft; moving a movable correcting marker

on the compass from a fixed reference mark on the compass
to a corrected position an amount, and in the direction
required, equal to the error correction of the compass;
and setting the desired course to be steered on the
correctzng marker at its corrected position.

18. A méthod as claimed in claim 17 wherein the fixed
reference mark is the lubber line on the compass.

19. A method as claimed in claim 17 including the steps
of: first moving the correcting marker to a first
positlon an amount to correct the variation error of the
compaés; setting the craft on the desired course at the

first position of the corracting marker; noting the

course at the reference mark; noting the deviation error
of the compass at the course at the reference mark;
moving the correcting marker to a second position’
corresponding to the corrected position an amount to
correct the deviation error; and setting the craft on the
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desired course at the last position of the correcting
marker.

20. A method as claimed in claim 19 wherein the
reference mark is the lubber line of the compass.

21. A method as claimed in claim 17 including the steps
of: first moving the correcting marker to a first
position an amount to correct the variation e:r:ror of the
compass; _then mov:mg the correcting markex to a second
positioh an amount to correct the deviation error for the
desired course setting; sett:.ng the craft on the desired
course at the second position of the correcting marker;
noting now the course at the J_:eference mark; noting the
deviation error of the compass at this course; adjusting
the correcting marker if the deviation error at the
compass course course is different from the deviation
error at .the desired course; and setting the desired
course at the adjusted position, corresponding to the
corrected position, ‘of the correcting marker.

22. A method as claimed in c¢laim 21 wherein the
reference mark is the lubber line of the compass.

23. A method as claimed in claim 17 wherein a repeating
compass takes the desired course reading off the position
of the correcting marker on the magnetic compass and
shows this course.

24. A method of steéring a craft using a magnetic
compass on the cr.éft; the compass having a casing; the
compass casing rotatably mounted on a mounting, a dial on
one of the casing or mounting, a reference mark on the
other of the casing or mounting, and a correcting marker
on the compass; the method comprising the steps of

——
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aligning the reference mark with the =zero ‘mark on the
dial while the correcting marker is on the lubber line of
the craft; determining the error correction requiréd for
the compass at the present position of the craft; moving

‘the compass to move the reference mark from the zero mark
an amount, and in the direction required, equal to the

error correction of the compass:; and setting the desired
course to be steered on the correcting marxker at its

corrected position.

25. A magnetic compass having: a fixed reference mark; a
freeley rotating magnetic portion rotatable about the
reference mark; compass bearings on the magnetic portion;
and a correcting marker on the compass at a corrected
position from the reference mark to correct compass

erxror.

26. A magnetic compass as claimed in claim 25 wherein
the reference mark is the lubber line of the craft.

27. A method of steering a craft using a magnetic
compass on the craft comprising: determining atleast the
variation error correction required for the compass at
the pres'ent posit'ion of the craft; placing a correcting
marker on the compass at an angle from a reference mark,
and in the direction requii:ed, equal to the wvariation
error correction of the compass; and setting the desired
course. to be steered on the correcting marker at its
corrected position. ' ' |

28. A method of steering a craft as c¢laimed in claim 27
wherein the reference mark is the lubber 1line of the

craft.

29. A method of steering a craft wusing a magnetic
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compass on the craft; the compass having: a correcting
marker; - a motor to effect the turning around of the
correcting marker; the motor controlled by means of a
control; the control having a reference mark and a dial:
the method comprising steps of aligning the zero mark on
the dial with the reference mark while the correcting
marker is on the lubber line of the craft; determining
the error correction required for the compass at the
present position of the craft; mov:i.ng the corx_ecting

marker by setting the zero mark from the reference mark

on the contriol an amount, and in the direction required,
equal to the error correction of the compass; and setting
the desired course to be steered on the correcting marker

at its corrected position.

30. A magnetic compass as claimed in claim 29 wherein
the control for the motor is placed remotely from the

compass.
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ABSTRACT

A magnetic compass comprising an arrangement to displace a correcting marker (4),
to create a compass correcting coefficient equal to the sum of the variation and the
deviation errors affecting the compass so as to counteract the compass error, arlxcl' to
indicate the true course. The correcting marker (4), becomes the steering reference and a
vessel is steered so that the correcting marker is aligned with the true course to be steered
by the vessel. Repeaters fed from this compass, which repeaters are fed by the hunting
between the compass card and displaceable correcting marker (4), indicate the true course
as well as true bearings. The displacemeht of the conecting marker can be controlled from
a computer programme which displaces the correcting marker in dependence upon the
effecting variation and deviation. Thus the magnetic compass shows true course and the

repeaters show true course and true bearings automatically.

Fig. 1.
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